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pier; pier utility galleries; pier lighting; Navy surface
combatants

Pre]1m1nary deswgns are presented for utility galleries to be
located below the top deck of new Navy surface combatant piers.
The recommended concepts for both pile supported and floating
piers are similar. Both concepts have openings for ship-to-
shore utility line egress which are essentially continuous
along the entire length of the structure. This continuous
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F access is a distinct advantage since it allows utility stations
to be developed for new ship classes in the future without
regard to pier opening constraints.

The recommended concepts utilize air-powered, fixed reels
on the lower deck to both store and/or pay-out the electrical
cables. This unique feature requires positioning of ship
alongside the pier to match the electrical station, which
can be easily accomplished by properly locating the mooring
fittings along the pier.

An evaluation of numerous types of pier deck lighting
systems was made, and it was concluded that light standards
of moderate height supporting multiple-fixture arrays could 4
be located on a pier with minimal interference with other
activities. The recommended system achieves a minimun lighting
level of 0.5 footcandles and can concentrate as much as
5.0 footcandles on high-tempo areas.
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The Navy requires new pier racilities to provide borthing
for current and new ship types to be included n the
planned o00-ship Navy. Ideas for innoviative tac:ilitios
wil! boe provided as part of the Port Sustems project.  In
addressing this regulroment, the choanaing necds cor plor-
side berthing of the now =hip types mast be cons:dored.
AS part o! this proagram, Brown a Root Dovelorment, oo,
(BARDI) was retained bu the Naval Covi] Frosrneeor
Laboratary (NCEL) at Port Hueneme, Calliorni s to e rfooer

e

services under Contract Noo No2JTd=R2-C=xs501, Mitiii oo -

Ing Services ror Navy Plor Facilitios and Feloated Daska”
(BARDI 'ob No, XF=0025).
Task No. | of this contract tor borthin: nier atiotg
services consistad or two subt.sks :
The tirst subtask, Berthine Doy Dt ita il o,
roegalyed the conceptua! decoorment o tw op-
sSions or aouti it aderd to be Docatesd bhelow tin
Derthong poer's mein leck, with oo conoept st -
dle ror o riNend, open=oo L atrorn poer (heoreln-
after cgplled M lomnnroorted plor™) dosian, and
tho socond et wantadele ror g rlnating pior
loson, Flver poi Joos gt ol o ploy concept vas to
IS0 e, - G, whilo the Slogtin:
Dler  wocopt o ool oyl ovsoan open adllora tor Lse
wihtere the traror ran e Lowes not caquse constroiinto.
O egrs were to hoo fere!] Lot ' roav
Losin tove dos s, lont oo
and showling the e g coment
Ciectrroal o sorci e nd e -
PO o ntorare o of cublo and v - )
tonance and expansion. A som Y
desian Torodopkeck-np ot g sest Lo H O TR
Aoy concept woas roegquired p Sohlemat
drawings showing cable gnd hoso conmect Dons oon
ploace rrom shore to ship,
rhe socond subtask, Berthing Pioy (diahtin:g, -
colvod the investigation and development of so-
qulirements tor suitable Jighting intensita fovels .
tor berthing pier deocks, and a proliminagre detin-
itive design tor oo lighting system to provido

those Jevedls with a minfmum of componcnts that
interfore with other pior dock functions.

The results oFf these two subtasks are proseontod within =<7

this roport In two separate sections., ;
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AND RELATED TASKS - TASK NO. 1

TABLE OF CONTENTS

I. SUBTASK NO. 1| - BERTHING PIER UTILITY GALLERY
1.0 CRLTERIA .
2.0 GALLERY CONCEPTS
2.1 Overview Approach and Methodology
2.2 Flectrical Cable Solutions Considered
2.3 Mechanical Piping Solutions Considered.
2.4 Description of Gallery Concepts
2.4.1 Pile-Supported Pier
2.4.2 Floating Pier.
3.0 CALLERY SERVICES [
3.1 Electrical Utility Services
3. 1. ] Reels., .o
3. 1. Receptacle Pancls.,
3.1.% Pier Telephone Service R
3.1.4 0 AD=41 Dedicated Berth thuxrtm(nts
3.1.5 Transtformer Vaults
3.2 Mechanical Utility Services
3.2.1 Services Provided. P
3.2.2 tGallery Configuration Intflucnces
3.2.3 Pipewav. N
3.2.4  Alternate P1p1w1v Concept.,
3.2.5 Stations
3.2.6 Hose Storage
3.2.7 Gallerv Drainage . .
3.2.8 Loading Arms
4.0 FULL SCALE MOCK-UP
5.0 RESULTS AND CONCLUSTONS.
[1. SUBTASK NO. 2 - BERTHING PTER LIGHTING.
1.0 EXISTING FACILITIES.
2.0 [LLUMINATION LEVEL CRITERIA.
3.0 INDUSTRIAL EXPERIENCE.
vi
A ,V--n-n-n----ll....IIh-_-_____--I-l-ulllI-LnA.J

1-10

-10
1-10
I-15
I-16
I-16
1-16
1-17
I-17
[-17
1-138
1-20
1-20
1-24
=25
1-25
1-27
1-27
-1
I1-1
-3
11-5




TABLE OF CONTENTS

(Contd)

IT. SUBTASK NO. 2 - BERTHING PIER LIGHTING (Contd)

o
(=}

5.0

LIGHTING INDUSTRY FORWARD LOOK

LICHTING SYSTEMS e e e
5.1 Alternate sSystems Considered.
5.2 Design Variables.

RECOMMENDAT TONS. .
6.1 TIllumination levels
6.2 Lighting Svstem

COMPUTER-DEVELOPED PIFR LIGHTING SYSTEM.
I Computer Input.

7.
7.2 Computer Results.

RESULTS AND CONCLUSIONS .

[11.  BIBLIOGRAPHY.

FABLES

-1

-2

-3

A

-5

-1

[r-2
SKETCH

|

DRAW INCGS

APPENDICES

Design Ships

Mean Locat fon of Services.

Reel Capacities and Weights.
Mechanical Services. Coe e ..
Mechanical Service Station Locat ions
IES Recommended T1luminance Levels
TES I luminance lLevels for Satetv.,

Vertical Versus Horizontal Piping Oricentation.

Tables
GCallery Concept Deve lopment
Minutes of Moot H)',H/'l'!' ip Report

vii

11-6
11=-7
11-7
11-8
11-8
11-9
11-9
I1-9
11-10
I1-10
11-11
IT1-1
I=1
-3
I-13
1-17
[-20
[1-5
11-5
1-7

o i




I. BERTHING PIER UTILITY GALLERY

(SUBTASK NO. 1)

This subtask required the development of conceptual designs for a util-
ity gallery to be located on the lower deck of a two-level berthing
pier structure. The design incorporates a plan for fulfilling the
identified electrical and mechanical service requirements of the
sallery. The concepts developed are forward-looking to accommodate the
needs of ships projected for the fleet. They use new methods and pro-
vide for simplified future modifications.

1.0 CRITERIA

The basic criteria to be used for the study were provided by the
Naval Civil Engineering Laboratory (NCEL) in the form of a Statement
of Work and from further clarification during the Preliminary
Conference held at NCEL (see Appendix C). In addition, NCEL provided
considerable guidance material, much of which is listed in the
Bibliography.

The ships to be considered in the study are given in Table 1-1.

TABLE 1-1

DESIGN SHIPS

o .o, TYPE . _CLASS
Destroyer Tender AD-41
Guided Missile Cruiscr CG-47
Guided Missile Cruiser (Nuclear)¥® CGN-38%
Destroyer DD-963
Fast Frigate FF-1052
Guided Missile Fast Frigate FFG-7

* Data for the CGN-38 was not available for this study.

Especially important considerations to the study include:

o All ships, except the Destroyer Tender (AD-41), should be
able to occupy a typical berth. The tender will occupy a
berth dedicated to it.




o Nesting is to be accommodated. Concept plans should pro-
vide full services for one nested ship at each berth
while more than one may be provided with reduced services/
pressures, etc., through spare connections.

o A typical pier should be 75 to 100 feet wide and 1,200
feet long, providing four 600-foot-long berths.

o For design purposes, a pier should accommodate a maximum
of eight ships (four at berth and four nested).

o The upper deck elevation of both the tixed, open-pile
platform pier (hereinafter called "pile-supported pier')
and the fleoating picr (at low water conditions)y should
be Elevation +20 feet MLW or MLLW datum.

o Climatic conditions should be similar to those of the
continental United States.

The location of each utility service point on the design ships
was extablished nsing the "Ship Requirements Data and Pier Desiun
Criteria” document prepared bv NCEL.  Table A-1, in Appendix A,
summarizes these utility service points. It identities the location
and elevation of each service for each design ship for both starboard
and port sides. This was used to determine the mean location of cach
service for the design group of ships (excluding the AD=-41 which is
to have a dedicated berth).  The determination of the mean location
of a service point realistically included allowance that the ship
could be moored either bow in or bow out, and on vither side of the
pler. It was found that the location ot a scrvice point tor cach
mooring condition for cach utility was approximatoly the same when
the distance was measured trom a midships location.  The method ot
determining the mean location first tound the mean distance from
midships to the service points Tocated on the Yorward port quadrant
and the art starboard quadrant of all of the ships.  Then the mean
distance ot the service points which are located on the forward
starboard quadrant and the att port quadrant was determined.  These
mean distances of the service paints for cach utilitv had a small
range of variance from the individual distances for the separate
vessels.  Theretore, it would only be necessary to put two service
points on a picr, cach an cqual distance trom the point on the pier
where the midships of the moored ship would be aligned.  This would
accommodate all ships whether berthed bow in or bow out.  The various
ship service locations are shown in Table A-1 in Appendix A, The
determined mean locat ions are shown in Table -2,

Table 1-2 is based on distances from a midship location (ratheor
than from the forward perpendicalar as is shown in the NCFL criteria
document) . This accommodates the manner in which ships are moored
when nested, which ts essentially midships to midships boecanse of
the necessary mooring arrangements.,




TABLE 1-2

MEAN_LOCATION OF SERVICES

MEAN LOCATION - BOTH FORE AND AFT

_SERVICE___ ____ _OF MIDSHIPS (FEET)
Electrical 25
Steam 62
Potable Water 52
Saltwater 72
Sewage 73
Oily Waste 41
Compressed Air 65
Fuel JP-5 90
Fuel DFM 101

he mean locations of service points aboard the design ships
woere used to establish the locations of electrical and mechanical
services provided on the berthing pier. This requires the ship
to moor with its midship location adjacent to the midpoint of the
berthing pier. This mav be casily accomplished by proper location
af the mooring tittings along the berthing pier's deck.

Interterence of mooring lines with utility outlet locations
on the ship or with hoses should not occur any more frequently
when the ship is moored at the midpoint of the berth than when
it is moored at any other location along the picer.  The locations
ot tie services on the pier best meet the locations on the ship.
Ihe required locations for mooring fittings aleng the pier may be
accomplizthed by defining a4 recommended mooring plan for each
class ot ship, and positioning mooring fittings along the pier to
properly accommodate all of the design classes.

2.0 GALLERY CONCEPTS
The wallery concepts developed basically comprised a passage-
wav below the main deck to accommodate mechanical and electrical
service lines and outlets, and to provide access for vehicles for
the maintenance of those utilities. Development of the pallery
concepts centered around the accommodat ion of the utility con-
figuration requirements within the gallerv. This section presents
a description of the concepts.  The celectrical and mechanical
services are discussed in more detail in their respective sections.




2.1 OVERVIEW APPROACH AND METHODOLOGY

The numerous documents made available by NCEL and other
documents from industry (some listed in the Bibliography) provided
the base of information for this study. To gain first-hand under-
standing of the problems and issues, the U. S§. Naval Station in San
Diego was visited and a meeting was held with their Public Works
O ice (see Appendix €).  Telephone conversations were conducted
with numerous enginecering, public works and operational personncl
at Naval stations in Charleston, South Careolina and Newpoert, Rhode
Island, and with enpincering personnel at the Naval Facilities
Envineering Command (NAVFAC) Southern Division Otffice.  These .
lTenzthy conversations investigated the operat ional and maintenance
aspects of the various mechanical, clectrical and lighting svstems
in use at the facilities while focusing on the related problems -
cncountered and the solutions which had been attempted.  (Other
; contacts made are referenced throughout this report.)

It became apparent that the electrical cable handling
and storage procedures were the major utility service problems
contfronting the stations contacted. The eolectrical cable handling
. and storage methods of each Naval station were different.  Thev
had tried and abandoned other methods before devising a svstem
which seemed to accomplish the task for them with a minimam of
inetriciency tor their specific installation.

The approach to the development of the zallery concepts
was ta find o solution for the electrical cable handline and
storage problems.  Then a scheme which could effectively accommo-
date the mechanical lines could be conceived, perhaps along a
similar Tine, and a gallervy concept could evolve which vould
serve the fanctional requirements of both services.

An immovative means of handling and storing electrical
cable was conceived.,  The requirements for the mechanical services
were Jdefined,  Then an effective configuration for the pipe runs
tor the etficivant operation and maintenance ot the mechanical
services was established.,  The locations of the service connec-
tions and their space requirements were developed.  Using these
developed space requirements, sallery confivurat fons were then
conceived to accommodate these requirements.  The conceptualiza-
tion process is documented in Appendix B by sketches and a
narrative.

2.2 ELECTRICAL CABLE SOLUTTONS CONSIDERED

Present electrical cable handling methods at different
Naval stations appear to range from leaving the cable on deck in
a rather haphazard manner, to flaking it on pallets which are
removed to covered storage.  Some stations have tried to use




reels and have abandoned them because thev were not powered tor
deplovment and retrieval ot the cable, and boecause they were not
permanent Iy mounted.  In developing the proposcd concepts, the
methods present v in use and numerous additional methods were
cvaluated.

Consideration was piven to rlaking the cable on both
the upper and lower decks, flaking it on pallets and mount ing
pallets on wheels,  Mechanical devices considered included
convevors, monorails, block and tackles, and movable racks.
Stacking was considered betow Jdeck, on the upper deck in
roecesses, in travs below deck and in submerced tubeso Struce-
tural devices included an articalated truss, collapsible towers

Ytepe arranaoements. o Reol

cwith oable arfised) and "Chiksan!
concepts included fised and wheelod veraions on both the upper

and Jower decks, vertical and boricontal a-is, and croupine. in

i
tandem, stagzyered and single rows. The roct capacity considered

ranved from o a single cable to s monv as ten cables stored per
dronn, Ihese schemes are discassed Do Appendis B

he tinal recommended concept usos tixed recls, each

witit the capacity to handle ten cables with Toengtho o

D00 T o mere.s dhiis capacity is oeasily o altored e
soditication of roecl dimensions., he recl

bo air soter with appropriate roversing ind =~
e Flectrical ~ovtion, Scvtion 3.0, more tully i et
ro vontcept .

Shodd the recl concept ot be adopted tor g s ol i

Serthing oier, the vallery coneept is st saitabic tor s
with the other cable hondline methods presentic coploved ot
sl inelade:

Naval o staticn.o. Such methods
o Leaving the cables Tving on the Towey Joaxk.

o Flakine or o coiling tne cables on the Tower

e \'I\'.
o Flakins or coilins the cables on pallets.

o Flakine or coiling the cables on trailer=tyvpe

vetticles,

I reels are not provided Tor any particular installa-
tion, headroon, lTav=down space and phvsical access would be
aviiilable for the handibing ot cables below Jdecks using anv ot
the methods now applicd on sinple=deck stractnres.,




2.3 MECHANICAL PIPINCG SOLUTIONS CONSIDERED

A prime consideration in the gallery configuration develop-
ment was the evaluation of vertical versus horizontal orientation of
the mechanical piping runs in the gallerv., A vertical arrangement
cither blocks the access to the electrical reels or to the remainder
of the lower deck arca as shown on Sketeh 1. This is desceribed more
fullyv in Appendix B.

A horizontal arrangement is considered best for installa-
tion, maintenance and modificat fon operations, and provides free
acvess to both the electrical yeels and to the remaining lower deck
arca. Although this arrangement requires an increased pier depth
within the gallery, the horizontal orientation is superior to a
vertical one in that it provides the access to the electrical reels
for their removal. The recommended concepts use a horizental
arrangement ,

208 0 DESCRIPTION OF GALLERY CONCEPTS

The wallery concepts for both the pile-supported pier
and ror the rioating picr are based upon locating the clectrical
stations at the center of the berth. This requires proper posi-
tioning of the shin while bortivine which in turn requires an
adeguate number o bellards sait by tocated along the pier's

upber deck.

Because the electrical station vecl concept roquires
the po=itionine ot the ship in the center of the picr, it is
possible to take advantave of this positioning to establish th
mechanical scervices at optimal locations along the pier.  With
these Tocations identiticd, it is possible to confirm that the
space necded rtor the clectrical reels will not interfere with a
required mechanical seavice lTocation. Drawings 1, 6 and 1
depict bhoth the overall pile-supported and floating picrs, and
show the locat ion and space regoirements of all the electrival
and mechanical services,

Fhe ab=51"< electrical and mechanicoal service locat ion
vequirencnts will be ditterent trom the other ships, as mav be
scen in Pablte A-1 in Appendix AL The tender has its own
clectrical cabhle recls,

JoAol Pile=Sapported Picer

The basic pallery scection for the pilte-supported
picr was governed by the dimensional requirements of the pipe
chase (identificd in the Mechanical Scction, Scction 3.2) and by
Occupational Health and Satety Adeinistration (OSHA) c¢learance

1-6




SKETCH 1

VERTICAL VERSUS HORIZONTAL PIPING ORIENTATION

I e
GALLERY 0 |
o ACCESS {
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o
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VERTICAL- PIER INTERIOR BLOCKED FROM ACCESS

“r\‘;

—

GALLERY

@ OPEN &
/5;2\, ~iccess™
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HORIZONTAL- FREE ACCESS TO BOTH GALLERY &
PIER INTERIOR
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requirements.  The recommended section, shown on Drawing 2, depicts
the minimum allowable vertical clearance of 7 feet-6 inches to the
bottom of the upper deck and the minimum allowable clearance of

6 feet-8 inches to the bottom of a projecting beam. 1t shows the
pipeway width of 11 feet-6 inches. These dimensions are based on
minimum acceptable O0SHA clearance requirements (29 CFR 1910.371)
and are not intended to dictate structural dimensions. 1t mav be
seen that the recommended 5-1/2 te 6-foot-diameter reel can be
adequately accommodated.  The roadway section is 11 feet wide and
provides 10 feet-2 inches vertically which is adequate for the
necded service vehicles. Removal of the reels will be by use of
the provided overhead crane rails and chain hoists to simple carts
designed to accommodate the reels,

The pipewav is 3 feet-6 inches deep. Together
with the OSHA vertical clearance requirements, this establishes a
minimum total interior vertical dimension in the gallery of 11
feet. This mav result in a rather low elevation for the lower
deck 1t the upper deck elevation is to be maintained at Elevation
+20 feet. In certain geographical areas having rather high normal
daily tides (see Table A-2 in Appendix A), a restriction of the
permissible design or construction options to accommodate the
higher tides during the construction of the pilce-supported pier
concept mav result. FPither the interior gallery dimensions or the
upper deck olevation may require adjustment to meet the restric-
tions caused bv the combination of structural element sizes and
hivher normal tides.

For example, using the upper and lower deck thick-
nesses shown in the concepts (L.e., a one-foot-thick slab in both
cases, plus a ten—-inch dropped beam in the upper deck), the bottom
of the lower slab is at Elevation +7.0 feet. It an allowance for
a pile cap of two feet is made, the bottom of that cap is then at
Flevation +5.0 feet. If falsework requires an additional one and
one-halt feet of depth, the bottom elevation of it becomes Eleva-
tion +3.5 feet, which is quite low for some locations with high
daily tides.  This might require that pile driving, tormwork con-
struction and concrete placement be accomplished during favorable
tide periods.

To avoid some of these constraints in such arcas,
an alternate concept was developed for the pile-supported pier
which raises alt of the above elevations by one foot. This is
shown in the pile-supported pier alternate concept on Drawings b
through 10. The reduction of the inside dimension by one toot is
accomplished by eliminating the lateral piping runs to serve the
mechanical stations located along tie outboard wall and by estab-
lishing the station manifolds directly above the feeding service
line in the pipeway (see Drawing 7). This reduces the vertical
dimension of the pipeway from 3 feet-6 inches in the base concept

I1-8
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shown on Drawing
shown on Drawing

, to 2 feet-6 inches in the alternate concept

. Aside from this change and the change in the
locations of the mechanical manifolds, the recommended and alter-
nate concepts are the same,

2
7

All of the elevations discussed above are based
on the assumed structural element dimensions used in the example.
The actual elevations of the lower members can onlv be determined
during the design of a specific pier project since the final struc-
tural c¢lement sizes mav be affected by such variables as pile bent
spacing, Jdeck loading, scismic loading, fender and bollards load-
ing, the structural framing methods selected, and the basic choice
of precast versus cast-in-place construction. Variations in the
wallery dimensions and elevations of a pile-supported pier may be
inevitable.

The clevations of all bottoam members mav, of
course, be altered by raising the elevation of the upper deck
above Flevation 420 feet. Drawings | through 5 depict the pilte-
supported pier; Drawings 6 through 10 depict the pile-supported
pier alternate.

2.4.2 Floating Pier
The gallery section concept for the floating pier
is similar to the concept for the pile-supported picer.  The
recommended section is shown on Drawing 12,

In developing the pipewav area, it was tfound that
the o Yo 1in report shows standard 35-ton bollards located on the
lower devi. These are reportedly for Yonly a few AD mooring lines
.« ooand estra bollards are provided for the general purpose use
of moorine various vessels that the pier has not been designed for,
such as =mall craft and barges." These bollards on the lower deck,
with their larpe base requirements, presented a formidable obstacle
to provilding a good solution for a mechanical pipewav. Since the
AD can adequately moor by using the higher level fittings with
which it s equipped to secure lines to the main deck, bollards on
the lower deck sceem unnecessary for the AD. In addition, the small
cratt and barges which might use the pier may best be served by
cleats rather than by the 35-ton bollards shown.

In order to achicve a good solution for the mechani-
cal pipeway, the lower deck fittings are shown as cleats located on a
low wall (which could be strutted back to the column at the cleat
locations) rather than as 35-ton bollards mounted on the deck as
shown in the T. Y. Lin report.  This change allows the use of a small
base dimension fitting with a reduced capacity which can be mounted
at the walkway grating level as shown on Drawing 12. Tt frees the
area previously blocked by the bollards for use as a pipeway.
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The pile-supported and floating pier concepts are
similar. There is rather generous headroom available in the float-
ing pier concept. Drawings 11 through 15 depict this concept. The
potential problems associated with the pile-supported pier concepts ;
due to tidal constraint do not, of course, exist with the floating
pier concept.

Previous sections of this report discussed the electrical and
mechanical services peripherally as required for an understanding
ot the intormation presented. This section more fully discusses
the electrical and medhanical installations within the gallery.

3.1 RELECIRICAL UTILITY SERVICES

This section deals with the electrical ntility services
provided within the callerv, their space and contiguration require-
ments, and the recommended concepts.

.1, Reels

The proposed concept for handling and storing the
clectrical cable ceplovs fixed reels lTocated in the pallery on the
lower deck, completely freeing the upper deck of olectrical service

components.,

n the development o the recommendod concept,
numerous reel contfigurations were evaluated and rejected including
large diameter, narrow recls, cach storing onlyv one or two cables,
and two cables stored simeltancousty by strapping them together in
parallel to ensure level wind on the dram to reduce handling re-
quirements.  The narrow reel concept required considerable room in
the gallery, the reels were awkwardly <haped for c¢conomical vabri-
cation, and considerable mechanism was required.  Strapping two
cables together provided simplitied recling and unreeling, but
prevented the cable trom bending in one plane.  Attaching small,
hivh strength wire ropes along with two power cables to take the
tensile loadines during reeling and unreeling was also considered,
However, the tensile strength of the power cable itselt was found
to be safficient for the anticipated usage so no additional
strenyth member wias required to carry the load.

3.1 001 Recommended Reel Concept. The recommended
concept uses reels with flange diameters of five feet to six and
one=hatt teet, and drum widths of five to seven feet, with a drum
diamcter of three and one-halt feet.  Cables are wound and amnwound
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one at a time, cach secured to the end of the previously wound
cable with a short lanvard. Between five and ten cables will be
stored on one reel in this manner.

The validity of using reels for this
purpose was contfirmed through discussions held with manufacturers
of the specified cable (Tvpe THOF-500, three conductor, 500 mem
stranded copper) as well as with manufacturers of reels.  These
conversations confirmed the viability of the concept of power-
reeling the cable. Although reels suitable for the intended
instatlation are not commercially avaitable, their design and
manutacture would use available components and technolopv., oOnlv
the assembly s unique, not its components.

General requirements for the recels were
developed as o result of these discussions. A drum diameter of
three and once-half teet is recommended, which should result in no
signiticant cable stress in the recommended application.  Such
reels can hold up to ten cables cach, recled in an end-to-end
fashion. The cable will probably be "random'" wind rather than
"level” wind.,  The reel tlanges will be five or six tfeet in Jdiam-
eter with a drum width of similar size.  Spacers Jocated in ap-
proximately two-toot intervals long the drom will aid in the
handling ot the cable durin: pav-out and retricval operations.
Fach reel will be driven by an air motor throush a ¢lutceh drive,
and will require a braking svstem as well as free-wheeling and
reversing capabitities.  Each reel will rotate about a single
shatt designed to accommodate static and dvnamic Torces imposed
throvighout all modes of the reel operation. the power driving
and braking of the recl will be transmitted through the shaft.
Bearings mav be oversized to allow tor reduced maintenance.
Roller-tvpe cable puides will assist in retricving operations.

e reel assemblices will be located in
a damp environment in the untility pallerv,.  When specifications
for the asscmblics are preparcd, serious consideration should be

given the the materials and coatings to be used for the assemblices.

In particular, if dissimilar metals are emploved, their relative
positions in the galvanic series should be considered. 1t is
possible that when the Tite evele cconomics of the reels are
considered, steel may prove to be competitive. 1f the support
framework and the motor, gear drive mechanism, and bearings are
all steel, considerat fon should be given to retaining steel as
the material for the reels.  If this is done, low allov, high
strength steels or weathering steels should be considered.  When
special or standard prades of steel are used, a good coating
system with good abrasion resistance should be emploved.

3.1.1.2  Reel Operation.  The emplovment of a
fixed or mobile, powered, articulated boom is envisioned on the
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main deck. [t will utilize one operator and one helper, and will
funct ion in such a manner as to replace the existing topside pier
crews assianed to manually handle cables.  The powered boom will
be cquipped with cable handling hooks, rollers, slings and guides
to handle one cable at a time during both the reeling and unrecl-
ing operations. [t will have the capability to pass the end of
one cable at a time to or from the cable recel. A two-man crew
will operate the reel on the lTower deck to reel and unreel one
cable at o time. The crew on the upper deck will vpoerate the
boom and Litt cach cable rtrom the reel to the ship to be serviced,
e two-man crew on the lower deck will control the cable reel
during all phases of cable recling and unrecling,  Thev will also
ke the connection to the plug—in pancl on the lower deck.  En-
tanglement ot cables shoald no longer ocenr since the cables can
casily be re—recled for storagse in the reverse scquence trom that
nsed in their deplovment.

The time required to hookap or unhook
should be shortened due to the absence ot tanglod cables. Mech-
anized cable handling operations and ability to 1itt cable ouer
the ship's side ror shipboard crew's handling =hould also re-
doce Cime and manpower requirements. The lack ot dinterterence
rom o other activitices, due to the dodicated space tor this
ictivity on the lower deck, shonld simifarly speced operations.,
lestine and pluc—in or anplay times are not attected,

3.h.1.3 Reod (i.l]‘jl_\'i_[Ai«'H. The Statoment of
work fdentities the required length ot the clectrical cable as
129 rect. The coneept reconmended mav endble the ase ¢ shorter

lenethy and will also permit lonwger ones,  Some ticid testing

v obhe necessary ta o establish the most convenient lenaths., e
recl concepty however, can be tailored to meet o variety ot
lenath rogquirements.  The continued ase ot existing portable
power cable and existing Viking plugs is anticipated. Tt ix
anderstood that an in-line adapter accommodating the connection
of two Viking plugs is under development and mav be used to
replace the station practice o making temporary bolted cable
connect ions tor cach hookup.  This would simplity the make up
of longer-length cables when necessarv. Table =3 demonstrates
cateulated recl capacity and reel assemb Iy weisht as a functijon
of its size.

Since it is expected that the recls
will utilize "random" wind rather than "level'™ wind, an allow-
ance of 107 tor the additional capacity requirved for "random”
wind is necded. In addition, since the terminators are
cxpected to be wound on the reel, an additional 107 allowance
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TABLE 1-3

(BASED ON 3.5-FOOT-DIAMETER DRUMS)*

FLANGE REEL CAPACITIES CABLE AND REEL ASSEMBLY WEIGHTS
S EEL WIDTH ESTIMATE
DIAMETER MI\,I F‘ltl’ll‘“ TOTAL 1)11-':“\’{‘”) CABLE WEIGHT | f CABLE AND REEL,
IN FEET v APACITY DR INOTONS WEIGHT IN Toxs
{ CAPACTT CAPACT 1Y N OTON WETGHT IN TONS
5 801 641 2,46 3.1
5, 881 705 2.70 5.6
'-) i e S JORDR— ),.», — e e e e el - e e et e i mrmm— e — |
}. 6 961 769 2.95 i 3.9 T
[T S SIS R U U
6l 1041 833 319 A
5 1131 905 i V0
[ - e ‘ﬁ"‘_ - Rty S “'_“t" _ T
5. 1244 995 L 3.81 L ALl
SIJ — e —_— e ————— - +—————— e 4 ————— e
6 1357 1086 4.16 5.9
L L . ]
6', 1470 1176 4,50 A0
5 1492 1194 Y 0.1
N ————m - - - - - — . 4 PR SR _ - - n - . - PR ——
54, 1641 13173 5.03 o J
I b e b o 4-{- S
I 6 1791 14733 5.49 T
6, 1940 13752 5.4 7.9 ﬂ
3 1885 1508 5. 78 7.7
T 50, [ 2073 I 1659 [‘ RE 8.5
n, - . R, JF‘—’ - I
6 2262 1810 6.93 9.2
o, 2450 1960 IS 0.0

* Recommended by Cvprus Wire & Cable Company - Manutacturers of ROME Products.

Total theorctical capacity (1007) is based on level wind.
) .

Est imated design capacity is based on total capacity (1007) less 107 to
allow for random wind, and less 107 to allow tor cable terminators (total
theoretical capacity - 207 = estimated desiyn capacity).

Cable weight is based on the estimated desipan capacity of the recel using
7660 pounds/ 1000 tfeet (estimated design capacity of reel x 7660 2 1000 =
cable weight in pounds),

Cable and recel weight is based on cable weight plus 337 of the cable weight

as an allowance for the weight of the reel assembly (cable weight + 337 of
cable weight = cable and recel assembly weight),
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is made.  This allowance should be field verified, especially if
an in-line adapter is utilized, allowing the use of Viking termi-
nators at each end of the cables. The "Estimated Design Capacitv"
on Table -3, therefore, provides for a 20% reduction in capacity
for these allowances.  For example, if ten cables of 125-foot
lengths are required, 1,250 feet of starage capacity is needed
plus 207 for the allowances, or 1,500 feet total. This could be
accommodated on a reel six feet in diameter and five and one-half
feet wide (1,641-foot total capacity or 1,313-foot design capac-
itv). It could also be stored on two reels each containing five
cables or 750 feet.  The reel diameter could then be five feet
and the width five feet (801-foot total capacity or 641-foot
design capacitv).  The weights of these reels with cables (maxi-
mum capacities) would be 6.1 tons and 3.3 tons respectively.

3.1.1.4 Service lLocations. As discussed in the
Criteria Scection, Section 1.0, the mean locations of cach utility
service point were developed for the design ships. This located
the electrical service points approximately 25 feet to either side
ot the midship point.  To accommodate the concept of fixed reels
for the electrical services, the midpoint of the berth was chosen
for the reels’ Tocation.  The space occupied by the reels in this
location d s not intertere with the location otf the mechanical
services, as Is shown on hrawines 1. 6 and 11,

In accordance with minimum OSHA requive-
ments, the pile-suapported pier callery concept (and the alternate)
has a 7 toot=8 inch vertical dimension above the prating. This
should allow a reel flange dianeter of six feet while still pro-
viding safricient clearance tor the reels' removal.  The exact
flanpe dimension that will be used mav be dependent somewhat upon
the design orf the bearine assemblices, since vertical movement of
the reel to clear the hearing asscembly support is necessary,
Because the gallery in the floating pier concept (as developed by
'Y, Lin) has more headroom abeve the grating than the pile-
supported picr, larger diameter tlanges could be accommodated for
the floating picr concept than tor cither pile-supported pier
concept.  There are no space limitations dictating the reel width
in cither concept.

The proposed concepts portrav the use
of four reels.  dwo reels could contain 125-Toot or longer lengths,
and two could contain 50- to 100-foot ltenpgths.  Ficeld testing may
be needed to establish etfective lengths te be used.,  With modest
chanpes in reel width, lavee variations in capacity are possible.
No diftficulty is anticipated in accommodat ing anv reasonable cable
length requirement with the recommended rveel concepts.,

3.1.1.5 Reel Removal and Maintenance., The removal

of the reels for cable replacement or maintenance will require
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certain aquxiliary facilities. Two short overhead transverse rails
are provided over each reel as shown on Drawings 2, 7 and 12, one
over each end of the reel. Two removable chain hoists will be
used to 1irt the reel and move it over to the vehicular accessway.,
A simple cart or trailer, fashioned to aceept the reel, will be
properly located in the accessway, and the reel will be lowered
onto it. The cart and reel will then be hauled through the corri-
dor and off the pier to a warchousing/maintenance tacility,

Reel maintenance is ¢xpected to be in-
Irequent and minimal.  The primary wear arcas are Tikelv to be
the power-drive train and braking svstem. With o prudent selee-
tion of materials and protective coatines, corrosion shonld be
controllable.

3.1.006 0 Advantages and Disadvantages of Reels.
One ot the primary advantages of using permanentiv-moanted reels
on the lower deck is that the upper deok will then be clear on
cables, both when the cables are in use and when not in use.  The
usce of powered reels and Tifting equipment will simplity the
attachment and disengagement of cables to <hips and will reduace
manpower requirements.  Since the cable ix stered in an antangled
state and in one location on the picr, the nse ot a top-deck-
aounted Tifting device can ecasily expoedite handling of the cable
during reeling and unreeling.  Recled cables e protected to a
considerable desree trom damage, especiallyv when stored, e
cable is casv to transport when reeled, case to =tore and foven-
terv, and offers no satfety hazard to personnel.,

e procurement o the reel assemblies
adds capital cost to a pier, but their use shoula materiallvy
extend cable Tite, thereby redocing cable replacesrnt costs.,
Operating costs should be reduced becanse recls are less labor
intensive. Maintenance costs otf the reels will partially offset
the reduction in operating costs, but not substantially.

o117 Use of Gallery Concepts Without Reels.,
Although the advantases of using reels outweish their disadvan-
taves, the recommended pallerv concepts can be implemented with
or without the use of reels.  The currently emploved manual
methods of cable handling are readile adaptable tor use in the
paliery concepts.  Should a two-ltevel picr be considered tor
construct ion without the use of reels, however, it is recommended
that the appropriate portions of the lower deck be designed for
reel use at a later date.,

3. 1.2 Receptacle Pancls

The design and construct jon of receptacle panels
currently in use on piers and aboard ships is well established. A




recommended contiguration with size and number of such units

arranged to match berthed ship panels' needs is presented on

Drawings 1, 6 and 11. The exact configuration will be deter-
mined for cach specific pier when designed.

3.1.3 Pier Telephone Service

After an extensive review of the NCEL-supplied
literature on communication, signal and alarm systems, no defin-
itive desisn parameters emerged.  The Statement of Work specifies
5 lines per berth. A cable space allocation has, therefore,
been depicted tor these lines on Gallery Section Drawings 2, 7
and 12,

A dedicated berth on vach pier is proposed tfor
the AD=41 Destrover Tender. This ship is unique in that it is
cquipped with the recled cables necessary to serve combatants
alongside it, It is supeested, bowever, that future specifi
picr designs also provide cable reel facilities at this dedicated
berth in the same lTocations as other combatant berths, in order
to serve berthed ships ot otiier design at the tender berth, when
required.  Electricatl service should also be provided for the
tender at a location approximately 210 fect from the center of
the berth.  This sorvice could be readily provided through a
cable trav.

3.1.5  Transformer Vaults

Naval berthing piers usuallv use a dual-power
train incorporating two distribution transformers, rated at
about 5,250 kV-A ecach, plus associated switchgear and accessories,
within a single vault. During the development of the gallery
concepts, consideration was piven to sceparating the power trains
and placing them in two individual, smaller vaults. The purpose
was to free the area near the reels for access for reel removal,

The use of two separated vaults was not pursued
after a selt-contained handling method for reel removal was
devel Up(‘d .

There are, however, other aspects of single-train
vaults which mav warrant future consideration. One is that the
space requirements of the two smaller units mav be more casily
accommodated structurally than a singley larger one.  Another is
that the fabrication and construction costs of the smaller units
could compare favorably with the larger, single vault. Function-
ally, the two units have an advantage in fire and flooding
hazards. Additionally, the possibility of maintaining partial




power on the pier is improved. Although additional ventilation
and access requirements will resolt with two units, separating
the trains mayv be worth turther evaluat ion,

3.2 MECHANTCAL UTILITY SERVICES

This scection deals with the mechanical utility services
provided within the gallery, their space and configuration re-
quirements, the service manifold arrangements, and the recommended

concepts.,

The palloery pipewav establishes certain gallery dinen-
sional requirements . The service station concept establishes a
pinimum number of seyvice points while maximizing their location
convenience.  The concepts provide tflexible expansion capabilitics,

3.2.1 Services Provided
The mechanical utilities provided within the atility
sallery were identified in the Statement of Work and include services
tor hotel, fucling and light maintenance as shown in Table 1-4.

TABLE 1-4

MECHANTCAL SERV 1CES

o SERvVICE CLINE S1ZE
1350 psi Dry and Saturated Steam t0-inch-diameter
60 psi Potable Water 8-inch-diameter
150 psi Saltwater [0-inch~diameter
Faol DEM B-inch-diameter
Fael JIP-5 8-inch-diamcter
Compressed Air 6-inch-diamcter
Sanitary Sewige S-inch~diamcter
ship's Oily Waste 6-inch-diamcter
Clear Condensate Return (Future-space

provisions onlyv)

3.2.2 Gallery Configuration Influences

The cight required mechanical services and one
future service constitute a space requirement similar in size to
a utiltity tunnel or pipe rack required for a fairly large indus-
triat plant or a medium-sized chemical processing plant.  Since
these services extend the lTength of the pier on one axial center-
line and are on both sides of the picr, the impact upon gallery
Tayout (cross section) peometry is significant.  ldeally, an
uninterrupted space, approximatelv 11 feet-6 inches wide and
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3 feet-6 inches deep, will be required for the pipe run along
cach side ot the pier. The 11 toot-6 inch width could be either
horizontal or vertical, but it it is vertical, its obstruction
to lateral movement on the lower deck must be considered. (A
suitable =spacing ot these large mains is given in Tables A-3 and
A=4 in Appendix AL) 0 Spacing of the mains is based on design
criteria tor industrial and process plants to provide at least
the minimom amount of room necessary for maintenance, painting,
housckeeping and replacement.

In the pier cross sceotions shown on Dravines 2, .
Soamd 120 the 1V toot=6 inch dimension allows for the addition ofr
A tuture condensate tine.  Small lines mav be added on brackets
seppoarted on the 3 1eot=6 inch wall, provided care is exercised .
to avoid bloexing replacement and removal access of the Targer

Lines.

Al sateity requirements have been met including
the O=HA headroom clearances required above an industrial arating
tloore Tois arca above the horizontal pipeway provides an oper-
atine plattorm for the service stations as well as a storage arca
for service hose when not in use.

The tuel= (DEM and JP=-3) handled in the zallery
are oot consbdered hazardous. A hazardous material oy hove te
boe handled o the Tuture.  The present sallery concepl is well
ventilated natarallv which provides satfety should o lTow {1lash
point or hishly o volatile material bhave to be handled. This is
an important considerat ion when o two-level pier such as this is
desivned to accommodate vehicles with intcernal combustion engines
on the lower deck.,

3.2.3 Pipeway

AlD services, including sewase and oily waste
collection tines, are considered to be looped, that is the lines
on each side of the pier are connected at the outboard end and
not dead-ended.  Flow to anv aiven station is, therefore, trom
two dircct fons in the piping svstem.  The Tines are also con-
sidered te be cequipped with sectionalizing or isolation valves,
lhis allows repairs or expansion to be accomplished without a
complete svstem shutdown and provides the hedraulic advantage
of o looped svstem.

Sewage and oilv waste are recommended to be
pressure or "torce' mains rather than gravity collection lines
to lirt stations. This climinates the restrictions of hori-
zontal access within the pallery which long gravity lines mivht
impose.  Short gravity lines within the pipewav would require
preater vertical clearances below the grating, increasing the
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pallery depth, while overhead gravity lines would again require
a deeper aallery to provide OSHA clearances. Overhead lines mav
intertere with removal of the electrical cable reel.

The location pattern of the mains within the
pipeway mav be somewhat random, except that the large-diameter
steam Hine should be located as far as possible within the pipe-
wav rrom the hose station, to allow masimum flexibilite of the
lateral connections.  The location of the sanitary sewape and
oitlv waste lines at the outer edge ot the lower devk would pro-
vide the pier designer the option of atilizing gravity tlow to
nearby 1irt stations i the recommendation o oso pressure
mains is not adopted. Room is avaitable tor other small Tines
Sor o tuture services such oas ooxvegen and acetvlene or MATE cas
tor expanded maintenance requirements, or demineralized water
tor make up to shipboard steam generation svstems.

e pipe mains are supported off the paliery
floor by six-—inch=deep members spaced at appropriate intervals.
his provides o space of =ix inches between the bottom of the
pipe and the callery rleer. Spacing between the pipe mains
provides for aomintmun o two inches between anv flange and
adjacent line, which in turn provides approxiasately tour to
six Inches between the pipes themselves, depending on the pipe

diameter.

e Taterals are above the =ains and porpen-
dicalar to thoem, crossines to the outer area otb the lower deck
wiere the hose <tat fons are cined up ounder the gevess copenin,
fhis = ithustrated on Drawines D oand 1o, Mie conticuration
Nl tromothe mains ap-

Atlows the thow ot the Tiguids to cnd
clds o i ‘on board”

ward thres s the hose o stat fon mani:

Lol

minus oon the ship o in oan ideal :
draining” conticoration, with a sinicam of potential <pillao

coMect ton oy hose tor

at the coso connectien point on the pier.

Above the Tateralsy a structurally =i -
supported, incustrial-tope crating provides tor bBoth aocess to
the hose soations and ~toragse of hosces and cables. hi~ cratin,
i< resmovadle In sections tor swcess to the atility mains and
lateral= for caintonano e or expansion.  The stems b the scoe-
tionatizing valves shoald project upward throavh the pratine oy
crtension handles shoold be procvided so thev mav he operated
without removing gratingeg oot ions.  Atter removal ot the prating
trom above the pipe main., there is o minimum clearance o toar
froohics to six inches aromnd cach pipe wiving access tor oin-

tenance and repair, paintine and housckeeping aotivities.

I-19




3.2.4  Alternate Pipeway Concept

For arcas where the vertical dimension of the
calloery mast be minimized for tidal conditions, an alternative
sallery concept was developed tor the pile-supported picer.

(This is discussed in the Callery Concepts Section, Section

2.4.)  For this concept, the tateral horizontal runs are elini-
mated, and the hose station manitolds are located directlv above
the mains. This allows the arating to he placed juast above the
top of the mrins, redacing the vertical clearance and saving one
foot ot hedfeht within the palterve his is shown on drawing 10,

-

.5 Stations

The utility services are provided to the ships
From stations Tocated within the gallery on the lower deck.  The
station concept recommended minimizes the number of stations
necded while masimizing their Tocation convenience tor the ships.
Manitolds are positioned 1or convenicnee and satety of operation,
and wse o modorn methods tor their fabrication.

1.00501 0 Station locations.  The clectrical sta-
tiovn recl concept requires the ims-itiwni-n;;',‘n!' the shiip in the
conter ot the picer. I s possidble to tuke advantace o this
so<itionine to establish the ncechani-cal cervices at required loca
Lions alone the plers olhe Tocations and approxinate clevat ions
ol service connoect fons aaboard the dession o wortace comb ot ants g
Jiseu=sed in the Criteria Section, Sceot ifon 1.000) e Tocations
woere o established o terms ot distance tore and a0t o the ridship

soints. N Tisting ot sueyested mechanicval serviee station loca-

Cions, vanh oo whitch s individoally Tocated sveetrical v shore-
ward Lt oseaward trom the center of cach berth, i ociven in Table
=5, Theso Tocations scrve all desion ships exeept the Destrover
Tender, AN=41.  Locations tor the AD=41 are shown in able A=1 in
Vpendix AL The propesed location or the servives, based upon

Fable -5, i< Shown on Drawines 1, 6 and 11,

TABLE

| -5
MECHANTCAL STRVITCE

STATION LOCATTONS

TOCATTON FORE AND AFT OF

SFRVICE BERTH MIDPOINT (FEET)
Oilv Waste 4
Potable Water 5.
Steam 62
Compressed Adr 6h
Saltwater 72
Sewane 73
Fuel JbP=5 90
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The location of the service stations on |
the lower deck isolates personnel operating them from the upper
deck activities, thereby eliminating exposure to hazards associ-
ated with upper deck activities.,  Also, the separation of elee-
trical and mechanical services along the lower deck of the pier
allows several operators to concurrently make up or disconnceet
the varioas services with minimal intertference.

3.2.9.2  Flow Requirements.  The ut ility require-
renta listed in "Ship Requirements Data and Pier Desien Criteria”
are based upon daily or hourly average rates, It was assumed that
the peak low condit fon would be three times (e averagse rate and
the desicn or the laterals took this into acooaat. Where tlow
quant itics were unavailabTe, the Taterals were sized onoan "equal
Area" busic. providing a lateral cross scctional area based upen
Fonr Cimes the sasioum Bose oross sevtfonal arcas ihe el sers
Vices have ditterent recuirements in that the toel s tiaken on
board at g specitie desian rate for a rairly short poeriod ot tine.
duant ity regairements ror the PITaid Tlows were checked, where
possible, asainst Hose conector sizes.  Discresancies found ror
DM were assumed Lo be attribatable te a tyvpearaphical errer,
Sinee DM requires a connecting hose ot approximately the same
Gl as the miin, the lateral s given the ame size as the waln,
ate v the
cme tlow area as the sain. That Iateral s civen the same size

s the main.  The Gotel quantits requirement woas used for salt-

Similarlyv, toor JP=5 hose nezeoles represent approx

wator.  Whea veguired tlow gquantities were et s has s ot
Jdesien, coneral industrial oand process plant ~izine criteria
wore utibised,

For anw wiven scrvice, the "ship Reguire-
ot Data and Pier Desion Criteria’ docuront indicates considors
able wvariat ion in flow reqoirements ad Do hose connection tvpes
and wives.  Thererore, the mmitold connection sicos provided in
the Jesien of the hose statjons are the Tareest regquired tor any
desien ship considereds Whon necessary, plapters mav bheoused tor
the shipboard connections. o standardize hose sizea, these
adaprers should be used at the shipboard torsinns o the hose,
AN exveption e this is comprossed air, tor whivh manirobds have
heen provided with sceveral 37=inch=-diametor vdbapters to omateh
desion ot the ships' quick discomect sittines. Mo manitold
inlets are sized s an catension o theie neeminge Taterals.

As o indicated in the Griteria Section,
Sect jon 1.0, service tor one berthed ship md ome nested shipoat
cach berth is provided plus spare connect jons.  Sinee several of
the Jesivn ships have duplicate connect ions gt the <ane location,

and data was not oavailable tor all ships, Yoar hose connect fens
were provided at most manitolds. he DM manirold s the excep=
tion wiere only one connection is provided hoecanse ot the
Fimiting main size.
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3.2.5.3 Statijon Descriptions.  In general, for
the materials of construction, no significant changes from present
industry standards are anticipated or recommended for the near
tuture. However, the use of welded-steel manifolds is recommended
for hose stations, but does represent a deviation from current
practice for some services. Welded-steel construction is commonly
used for DEM, IP=5, steam and sometimes compressed air services.
However, the use of tlanged, cast-ivon fittings for watcer-related
servives such as saltwater, sanitarv sewage, oily waste, tire
water and potable water is almost universal due to their inherent
long Lite, mmicipal codes, American water Works Association (AWWA)
gaidelines and other regulations for water supplv services.  The
use ot welded=steel manifolds is recommended for these services
based upon the excellent record from the petroleum industryv's use
of them.o  When the manifolds are hot-dip galvanized both inside
and outside arter fabrication, no problems should arise if adeguate
and strategically located small couplings are added to the mani-
folds to prevent air pocketing during the dipping process.

The recommended concepts are shown on
Drawings 4 and 5, 9 and 10, and 14 and 15. The concepts locate
the mechanical stations relatively close together. Thev are
designed, therefore, as compact vy as possible without sacrificing
operabilitv.  The lTength of the stations is reduced by the use of
flanged manifolds of welded rabrication using lateral-sized pipe
and fittings. Hose connect jon nozzles are spaced as close
togetirer on the manitolds (ceonsidering the sizes and types of
couplers involved) as is consistent with adequate clearance for
make up of the hoses at the connection.  In most cases, the use
of weld-o-tets, or other commercial, welded-tvpe nozzle outlet
reinforcing pads (instead of welded tees) is recommended to save
space.  The sanitaryv sewage station is an exception to this
because b-inch=diameter hose nozzles could not be placed much
closer together than the ld-inch dimension of a standard 8-inch-
diameter welded tee fitting. A substantial savings in space is
derived by the use of welded maniftolds instead of conventional
cast-iron, flanped fittings, The elbow entry to the maniteld
also saves space over a welded tee and two weld caps and repre-
sents a hvdraulic advantase over a tee entry, since approximately
four to five times more line friction loss s encountered through
a tee as through a long-radius welded elbow,

Potable water stations are recommended
which incorporate reduced prossure principle backflow preventers,
with spring-loaded swing check and bleced mechanisms, which do not
require horizontal installation.  The bleeds should be left open
for c¢hservation.  (The use of reduced pressure principle backtlow
preventers is addressed in AWWA Section C=506.)
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All clean services, such as compressed
air, saltwater, potable water and especially steam, incorporate
the use of depressurizing bleed connections at cach hose nozzle
outside of the valve to prevent accidental uncoupling of a
pressurized hose that is still connected at the shipboard end.
Compressed air stations include several reducing adapters with
JhA-inch=-diancter quick disconmect couplers attached with chaios
to prevent loss.  Saltwater connections for both tire water and
shipboard usape are on the tower deck.  The connection of a fire
frose to combat @ nearby Tirve is probably more sarely made beloy
deck than above, however, a parallel set ot fire hose stations
located on the apper deck lTevel could also be provided it de-
sired.  Sewage stations are equipped with a 2=1/2-inch=diameter
nozzle, to which a saltwater hose could be attached tor the
application of saltwater main pressure, should this become
necessarv, Al stations are provided with coupling caps or
tlanges tor manifold nozzle closures, and are attached to the
manitolds by chains.,

The hose connection nozzles are
trained” or pointed in the general divection ot the "on board"”
connect fon based upon the tocations and ditrerences in clevation

"

wticipated between the smanitolds and the majority of the <hip
connect fons. The manitolds will be supported by tee or L
stanchions anchored to the lower deck.  This = shown on

Drawings 4, 9 and 1a.

he selt=drainin . aspect o the mani-
Folds, provided by the tocation of the manitolds above the mains,
provihudes the aeed 1or traps at the steam or comproessed air
stations.  his results in a4 space saving since "boots" or drip
levs are not rogquired. Trapping ter these scervices is, there-
fore, regquired only at the main.  Althoush present operations
usuallv allow <team condensate to be dumped, o condenzate retarn
main mav be requived in the tuture,  Compressed air traps mav be
discharped intoe the oily waste main.  Provision tfor thermal
cxpansion and ceontraction of the mains is anticipated to be made
within the space provided tor cach main within the pipeway by
expansion joints, a practice currently in widespread usage.
However, the Tocation of the steam line in the pipeway will
allow the use of shallow loops, it so dexired. Trapping wonld
then be required on cither side of the vapor pocket tormed by
the loop.

31.2.0504 0 station Operation. A wide ranae ot hose
weights is encountered tor the various scervives.  These range trom
approximately 25 pounds tor a S0-Toot lTength of 3/ 4-inch-diameter
compressed air hose, to approximately 1,150 pounds for a Slh=toot
length ot 8-inch DFM hose with tlanved cands.  Heavv=duty steam
hose weighs approsimately 250 pounds per H0-foot lTength when
titted with the threaded brass drive couplers,
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While potable water, saltwater, tire,
oflv waste and compressed air hoses are within the lifting capac-
Pty o one man, steam, scewaye, =5 and DFM will require twe or
more men for handling.  ConseqgoentIvy the use ot external Tifting
devices, cither on the pier or on board the ship beine scerviced,
i< advisable Yor the heavier Lines.o  The station desipn, there-
tore, is based apon the concept that only one man would be needed
an the lower deck to make op or break the hose-to-manifold con-
nection and to operate the valve,

e station manifolds are located alonyg
the outer odye of the lower deck. Since the upper deck is set
back vrom the tower deck, the hose \\‘I‘t}.‘,lh)ﬂ' may be lowered to or
raiscd from the station while vertically sapported ¢ither from an
cstern:l o device or by oscaren aboard the ship to be serviced.,  The
manitolds dare located above the callery grat ing at a height o
approximately three and one-halt or toor fect which is convenient
tor making the connect ion, The hose connect ion can, theretfore,
be made byoone person standine crect within the wallery and racing
the ship.  bve contact can be maintained by the man on the picr's
Power deck with the crewman on the ship's Jeek, or with the equip-
ment operator or o the man directing the Titting of the hoseo  The
hose connect ion mav then be mude without the need for the porson
who s making the connection to simultanconsly support a portion

ot a heavy hose,

Acvess to outility stations is provided
by ladders from the upper devk at cach station location and by
vehicular aceess trom the shoreward end of the picer. Vehicular
crossovey can be o provided at o the scaward end orf the pler and ar
ather arcas as reguired. Access to the lower deck should prob-
ab vy he restricted to Pablic Works Department personnel and

others havingy a need 1or ~uach aceess.

fo20h 0 Hose Stors

Seall hoses used in sorvices which do not require
cleaning attor cach usase mav be stored on the lower deck gallery
vrating cither tlaked, in coils or on reels. Thev mav alternately
be strung out lenathwise atop the srating to facilitate drving
when necessarve This arrangement could be adopted for compressed
air, steam, =altwater and tire wiater hoses.  Potable water, DFM,
IP=5, oilv waste and sanitary sewage require some sort of decon-
taminat fon or cleanin, procedure atter cach vsage. It ods
envisioned that the storing of hoxes on the deck sallery grating
would be done selectively such that the arcas adjacent to the
hose stations would remain clear at all times so oas not to impede
personnel access .




Compressoed air hose, in sizes ranging trom 375
incii to 1=-1/2 inches, oav be readily stored on manual lv=powered
recls or simply o coiled and lett in coils on the prating near the
hose arca. bepending on the size of anv o such veels, they could
be mounted overbead at the station, attached te the underside ot
the upper deck, or placed benpeath the manitold.  The stifter
steam hose would require a larvrper recl diameter and probable
vould be more casily left in coils on top of the pratin. A HO-
toot tensth of steam hose with connectors weivhs 200 to 250
pormds and reguires supplemental Tirting 1or casv coiling and
meviline.,  Saltwater and tire witer hoses are senerally col-
lapsible which does not readily lend then to coiling.

Hosos requirine sanitizat ion aiter cach usise
are usually transported to an orr=-pier site tor treatment. dhe
ate ot returned antil oshertty betore reusasc. Reaardles:s o
e conticaration in which thev may be roturned (eodledy 1 haed,
Toose or on patlet=y, adognate =pace is availablie on the erated ]
arca above the wide pipeway sorving the stations tor their
Atorase. Due to the weicsht involved, H0=-toot Tengtha or DEY,

1P=5 and scwarc hose will roguive Littine equipment on, or

available te, the hose rotarn vehicleo, or extra manpower sost b
available Tor their unloading.,  The Jdeveloppent ot portable
nnits tor i”-"‘l«l\ ¢ocleaning ot these hoses bolow Jdoeck coneld

warrant turther considerat ion.
L2000 callery Drainaye

Removal ot rain water, washdown water and waste
Piguids tioat <pill or aceanulate in the gallery is to be accom-
plished by o sloping the Tower dock ander the pipewav to a series
ot somps, whoere perranent Iv-installed sunp pumps pick up the oily
or contaninatod water and discharpe it o inte the oily waste main.

o208 Toadine Arms

In accerdinee with the Staterent of Work, hose
stations have bevn provided for cach scrvvice previous iy Pisted,
However, the Nave shogld concdder the use of tived, counter=-
balanced Tooding arws in DI and P05 services. While this is
in opposition to the comept of g completely clear apper deck
tor the picr, cianiticomt advantaces in labor savings and =ani-
tation improvement mav be realized by their nser Commercially-
available devices are readily available both in cable and sheave
lewivn, as identizivd in the NAVFAC Desipn Manual DM=2501, as
woell as pantayraph desizn tvpes. Thev are widely used in indus-
trial and marine tevminal applications.  Specialized desivn ds
readily available, and power voperation is commonplace with Targe
arms . When not in use, thev are secured and locked in a vertical
conf igurat ion occupving Tittle deck space.




Fight arms per pier would serve both DFM and JP-5
servives, replacing the two hose stations at cach ot the four
berths, Verv little savings in hosv costs would be realized,
however.  The operating envelope of the arm is fixed, so a short
length orf hose would be required to reach the connections ot the
ditterent ships served at the inboard berth. Additional hose
would be required for loading the nested ships and a loading arm
provides no special benefit Yor then. The first hose connection
would be made up on board the receiving ship by shipboard per-
<onnel. Picr personnel would unlock the verticallv-stored arm,
aperate it o to ceach the crewmen on board, and open the valve
whett the <hipboard connections were complete. Drip pans Lo
provent spillape on board when the hoses are being disconnected
would be the respopsibility of the ship.

Since the lToading arm is selty=draining trom the
apex, the pier-operated cent o valve allows the ouathoard Tes to
drain to the shipboard tucl tank and the inboard Tey and vertical
section to drain back to the picr gallery main i1 it is not
pressurized.  Orten the loading arm s founded on g shallow
pedestal in the middie of g concrete basin with o samp adijacent
to the pedestals Adjoining the loading arm base atep the
pedestal is a small, inespensive gear punp. Pocl ol trapped
within the inboard lew and vertical scection wev, theretore, boe
pumped around the closed Toading are blose valve and inte the
pressurized sain without spiltlaae,

When lTubricating the swivel joints or dissembling
them Tor maintenance or replacement o small amounts ot ol or urease
v be spitled. This s causht in the basin (which mav aiso (il
with rain water), diluted with water and Jdrained to the sump, from
whoere the oily misture mav be pumped into the oilv waste main,

Yhile loading arms are ordinarily associated with
Hivh-volume users such as parine bulk loading terminals and picrs,
commercial tanker operation, fuel docks, cte., the lTabor saved and

spillage prevented is o rtunct ion of the number of times uscd, not
the total volume pumped through them.

Consideration of the use of loading arms in the
Sewage service opens the possibility of developing a treatin:
unit for decontamination in place.  After lengthy flushing with
saltwater, a disinfectant could be injected into the capped out-
board coupler through a small sccondary opening. The disinfectant
could fiow through the arm and into the scewage main.

In any cvent, the development ol a standardized
tlushing and chemical treatment svstem for sewage hose, which
could be located on the lower deck, could be given consideration.

{
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4.0 FULL SCALE MOCK-UP
A simple shop fabrication design for a full scale mock-up
of a scetion of the pile-supported picr concept was developed.
This is shown on Drawings 17 and 8.

The mock=up is designed to be constructed economically of
standard-size Tumber and plvwood on a concrete foundation. The
design wil! accept personnel loadings of 100 psi. This will
perait acceess by personnel to all portions of the mock-up in
order to provide a true spatial experience of all aspects of
the callery configuration. All elements of the gallery design
are modeled and are painted to provide for easv component
identirication.

The tall scale mock-up provides an inexpensive means of
evatuat ing the adequacy of the human engineering aspects of
the design.  The positioning ot the various components of the
cgallery mav be ovaluated through actual simulation of the
operational procedures.,

Validation of the desian concepts and veritication ot the
positioning of all of the wallerv clements, their relationship
to each other and the work-space areas available mav, there-
fore, be accomplished berore incorporation into a picr con-
struction project.,

.0 RESILTS AND CONCLUS TONS

Concepts were developed for open and closed-tvpe utility
vallerics suitable to pile-supported piers and {loating picrs.,
Alternate approaches te the concepts conceived during their
development are included in Appendix B,

Dedinitive desipgns were prepared for the recommended pide-
supported picr concept plos an alternate which reduces the
vertical dimension by one toot when such a reduction s boene-
ficial, casing construction when it is subjected to lTimiting
tidal constraints. Definitive drawings were also preparcd tor
a floating pior.

The concepts recommended for both the pile-supported picr
and the tloating picr are similar.  Both concepts used an Mopen
pallery”
ntility line cpress which are essentially continuous along the
entire length of the structure. This continuous aceess is a
distinct advantage which may allow utility stations to be

concept, that is, both have openings tor ship-to-~hore

1-27




developed tor new ship classes in the future without regard to
pier opening constraints,  shouald stractural needs require that
these openings be Timited to the locations o utility stations,
the same concept= can still be used.  The concepts would then

be reterred to as "closed wallery™ versions,

Me recommended coneepts atilize air-powered, fixed recls
on tihre lower deck to both store and/or pav-out the clectrical
cabios. Ihis unique teatare requires positioning of <ships
aloneside the pier to mateh the c¢lectrical station, which can
be cesily acvomplistied by properly lTocat ing the noorvine tit-
tings alons the picer.  Sinee the porsition or the ship is then
predetermined, mechanical stations can bhe established in
optimal locat ions to serve the proup or desian ships with both
a onindtmum Tensth ot hose and o miniour oumber ot picer deck
aand told Tocations . locatioas ot bl service points oo the
desian ships were compilod and saprested Tocat fons Yor ser-

vices along the picr were developed,

Mechanical pipine in the calloeries is Tocated inoa hori-
sontallv-oricnted pipewavy below o arating walkw o, providin
hoth vy maintenance and flesible cxpandabilic o0 Mochinieal
station=, located aboue the walieas, (’Y'«“.'i\i(‘ Y Copan [T

te o services,

Plecverical cable recls amd roevcopta Tos are s tod hon
the wialiowas amd hoave cood devessibiliog., T R

resos b le by contained orane rails bolow dovk, and transperis
on simple carts throoen the callerv o vobhicalar goconawan tor
rintenance or replacement . Should concentional( manaal
Hoandline o1 the cable be desired in Tio o recis tor g
secitie pier application, the callors coneepts can ndoguaately

ocomodate cach operat fons,

Chesatie drawines, <showine cable and hose connect ions in
.

slace o Shore te o sdiip, were developad,

Jiop rabrication desien o ror oo tull oscale meckeap

10w tion ot the pile=<upported pior concept was cloveloped.

e o k=np sy be omeed to o valiidate the dosion coneepts.




1. BERTHING PIER LIGHTING

fhis subtask involves the investigat ion and development of require-
ments for suitable Tighting intensity levels for berthing pier
decks, and a4 preliminary detfinitive desipgn for a lighting svstem to
provide those levels with a minimum of components that interfere
with other picer Jdeck functions.

1.0 EXISTING FACILITIES
Brown & Root bDevelopment, Inec. (BARDD) personnel visited the
perthing piers at the San Dicyo Naval Station on October 13 and 14,
1982 (see Appendix O) .

The onlv per-anent picr Tichting on anv of the picers consisted
of shaded carb Tights av about H0-toot intervals,  The otf=-pier
lichting Tevel was low, orivinatine trom shipboard Tiahts located
from 20 reet toe W oot aheve the rain pier deck, which resulted in
rondom Ticht catterns,  Licht levels were metered on Piers Number 2
mnd Nurhber 4 oaeins o WESTON PHOTRONTC rootcoandle meter (Model 619,
Namber 12300 corr cted Yor cisual oand cosine response. The weathier
wie Ddeat . cloar kv witn o tesporature of approsimately 700 ¥, The
Pight pattern tron the pier curb tistures formed a fan-shaped con-
viearation with licht intensiticos immediately adjocent to the
Ciatures raroine trom 10 te 20 tootoandless This rapidliv diminished
tooan unreadable Tevel tive foet to ten feet awav.  The shipboard
Vichting fixtures provided a picr level bichting of Tess than tive
tooteandies at the two or three brivhtest spots along the pier. The
berthed ships" canawavs were livhted with self-contained rows of
smatl-wattage ltamps.  The pier was generally free of surtace
ohstructions; however, where obstructions did exist, their outline
was distinguishable so as not to be a trip hazard to pedestrian
traftic. All of the berthing picers observed were found to have
illumination levels essentially the same as those measured on Piers
Number 2 and Number 3.

Base persomnel stated that when topside tasks require a higher
illTumination Tevel than is normal on a piter, temporarv lightiay
fixtures supplied by the Naval Base are ripped to provide lighting
adequate for the task.

From the obscervat ions and comments made at the Naval Base,
certain problems ard necds appear.  The San Diepgo Base has a
built-in requirement that temporary lighting be used because of
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the minimal amount of permanently-installed lightine. A "clcan
deck'" which the curb light installations provide is, therefore,
not possible to maintain during periods of nighttime activity.
These problems tend to exacerbate existing conditions associated
with station personnel regarding crew sizes, working hours,
planning, scheduling and safety. The working situations and
conditions observed are extremely labor intensive.

Numerous telephone conversatijons were conducted with personnel
at various Naval installations on the East Coast, including those
at Charleston, South Carolina and Newport, Rhode Island. Some of
the comments received expressed facts and opinions including:

o Sodium lamps are preferred over mercurv vapor lamps,
although both are used. One station was originally
cquipped with mercury vapor lamps and, as piers are
updated, the lamp replacements are sodium.

o Curb lamps are useless,

o A lipght level of 20 footcandles is not attainable on a
picer having a "clean' main deck.

o A light level of five footcandles may be achicvable
but not with uniform intensity.

o Anv topside obstruction will be destroved bv forklifts,
trucks and the like.

o  Illumination of the pier from tower-mounted fixtures at
each end of the pier was used.

o  One berthing pier, which is 1,000 feet long and 200 feet
wide, has a covered topside shed over part of the pier.

o Safety is emphasized and practiced at the stations.
o While the light levels have not been read and recorded,
some are estimated to be between five and ten foot-
candles.
o Luminaires are mohunted on the sides of a pier shed and
also on poles. Poles do not cause unduce problems on .

that pier.

o Lights are sometimes required during normal work hours
because of the geographic latitude.

o Light levels of five to ten footcandles are sometimes
justified for security reasons.
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The existing rfacilities at some stations were considercd to be
submarginal.  Although no light level readings were known to have
been taken and recorded, even the marginal improvement in Fight
intensities, resulting in lamp changes from mercury vapor to high-
pressure sodium, was viewed as an improvement. 1t would be
interesting to determine if perbaps poor lighting and 17uited
visibility are in large part responsible tYor the practice of
phvsically destroyving topside obstructions by moving vehicles.
Some piers have buildings, licht poles and an estimated five to
ten footcandles o Tight on the main deck.  These topside
obstruct ions are not considered problems on these foastallations,
perhaps because they can be seen.

he primary criteria source considered was the Noval Foeilities
Eneineering Command (NAVFAC) Design Manual DM=3040 "Hlectrical
Fagineering - Electrical Utilization Svstems,” December 1979
svotions 7o oand 37, The manual addres:ies arca Hichtine and recoanizes
the "Hlluminatine © seriea CIES)Y as the
retorence authority when no specitic vriteria i otherwise providod.

cincering Socicty of Nerth A

The TES Licht ing Handbook classities namerous plor taske amd iasione

recornmended Tisht criteria conditions 1or cach tas<, tuliy recoc-
nizine that the implementation of that criteria = not he et on s
Targe an arca as a pier.  The Naval Civil fncincerine Laborators
(NCERY recormmizes and tists additional pier tases wirich are included
in this report.

Picr Tighting is needed for sccarity, ~iatety and spedcial (zed

hich=-toempo tasks which can be srouped ionto three categories:

o Main deck activity involving:

- Moving vehicles such as personnel auto arrival,
parking and departing.

- Driving, mancuvering and positioning vehicles
that handle carge.

- Operating boomed vehicles that hoist and lTower

cargo.,

o Cargo placing, loading, handling and sccuring, plus the
sccuring and removing of stevedore year to cranes using
shackles, hooks, bridles and slings in the handiir  of

cargo.,
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o  Ship berthing support, hotel/housekeeping services,
intermediate-level maintenance and refit, and the
ever increasing operational training.

The tirst two categories, which are generally manual tasks
involving medium to large physical components, have low light
level requirements.  the third category (particularlv operational
training), often dealing with smaller phvsical components which
require color matehing and the reading of written material, will
require a signiticant!ly higher lighting level.

The 1981 Application Volume ot the IES Lighting Handbook states
in Section 2, "Lighting Svstem Design Considerations,' Page 2-3,
"Hluminance Selection and Applicat ien,'” that since 1958, the
Secivty has been publishing single-value illuminance recommendations
based on a method established at that time. Since 1979, the
Society's committees have recommended new interior lighting stand-

ards using g new range approach with a weighting-factor guidance

ﬁ svatem rotlecting Tighting-pertformance trends found in research.
Sinve these new standards have not as vet been applied to exteriors
and certain other applications, the Societv's original recommenda-
tions =still apply for outdoor illumination. From Figurce 2.2 of the
lEs tighting Handbook = 1981 Application Volume, the values in

fable Ti=1 are sivens:

TABLL 11-1
[ES RECOMMENDED TLLUMINANCY LEVELS
(AS EXTRACTED)

AREA/ACTIVITY FOOTCANDLFS

Piers
Freight o 0 o v 0 0 o 0 o000 0L 20
PAssenzer o oo o0 00 0w e w0 e 20
Active Shipping Arca Surrounds. .o . . 5

shipvards
General o . 0 o 0 0 0 e e e e e e e )
L T S 10
Fabrication Areas .+ . . . .+ . . . . 30}

Sevtion 2, "Lighting Svstem Desiyn Constderat fons' (Pages 2-44 -

and 2-49%), "Lizhting for Safetv™ ot the [Ps Lighting Handbook - 1981
Application Volume states: ", Safte conditions are essential to

anv inhabited space and the cttect of Tight on < itety must be con-

sidered.  The environment shoultd be desipned to help compensate for




the Timitat ions of human capability., Anv factor that aids visual
cilectiveness incercases the probability that a person will detect
the potential cause of an aceident and act to correce it."

Fable 1T1=-2, extracted from the 1ES Lighting Handbook - 1981

Application Voluwe, lists "illuminance Jevels rogarded as absolute
]

minimums ror safety alone.’

Havzards Requiring
\'is:u:tlr Detect jon _Sl i;._;'n_( Hig,}\_ o

Normal Activity
Level Low  High Low  High

Hluminance Levels
Footcandles 0.5 1.0 2.0 5.0

3.0 INDUSTRIAL EXPERIENCE

The petrochemical /petrolean and related industries have 24-hour-

per—dav operations which use both permanentlv-mounted and portable/
temporary Lights.  Use of portable/temporary Tights occurs infre-
quently (e.o., once a vear) and is prompted by a need tor above-
normal operating Tuminescence levels.  Expericence reveals some
usetul tacts:

o The use ot TES-recommended luminescence levels vields
more light than is needed to sarely operate indoor
atitdoor manufacturing plants.

o dnstallat fon of a permanent lichting svstem should be
adequate for all anticipated frequently recurring
tasks with sparing use of supplemental lichting,
cove, for infrequent or unforesecen maintenance turn-
arounds.

o The lTabor and cquipment required to transport, rig and
remove temporary lights is cquivalent in cost to the
initial installation of a permanent svstem,

o  The storage and handling of individual lights and their
mounts results in a high breakage rate.
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o Avold designing permanent lighting svstems wiih a known
need for auxiliary portable/temporary lights but, when
the need does arise, use luminaires mounted on wheels,

0o  Portable/temporary lighting will not provide the quantity
and quality of illumination sought.

Recommended Tizht levels (published in the 1981 Application Volume
of the TES Lighting Handbook) have remained unchanged since 1962, The
manutacturers and markoters of light ing svstem components contribute
hesavily te the content of TES and althoush their input is usetful, their

compos ite recomnendat fons mav not best scerve specific needs,

The petrochemical/petroleum and related industries tend to down-
grade the recommended light values published by TES.  The common
approach to outdoor lighting desipgn is to minimize the total number
of livht sources, to use long=life tamps and to maximize the use of
hich-wattage luminaires.  The high-wattagze lTuminaires can be success-

fullv applicd onlv rrom sonnting heights of over 20 {eet. Outdoor
tacilitices inherently have many obstruct jons which ietertere with
ichiceing

anitorm Tisht tevels.  However, this does not appesr to
1

create o scein s diTriealty o personnel hazards o tong as osmaller

watliaoo, oeadant-—ountod Tuminaives are plaved near areas of con-

coentrated activity. The smaller wattace anit. e cenerally cquipped
with rerledtors to rocns Light at the tazk ares aad siniedize plare
Since snch baminaires are tvpically moanted below the 20-100t Tevel.

e desian or Tichting svstems for industrial plants has changed

Sionidicoantle in the past three decades. The goantity and qualicy of
licht <ource=s have improved.  Liviit control has improved, giving the
desioner an additional tool. Light pattern control and the use of
trver but Tarcer luminaires with hicher erfficiencey have allowed the
Powerine ot fotal light output without sacriticing Fight quality and
utilitv, These innovations have permitted a lons-term redguction of
applicd Tivht levels from the recommended Tevels without jeopardizing
personnel health and satetwy.

4.0 LIGHTING INDUSTRY FORNARD TOOK

Since major cmatacturers have optimized tisture designs
ntitizing computer technolopy, future light fixture efficiency
increases will be small.  There is an efficiency improvement as

lamp wattages increase.  Fixture desivgns are now available with
sharp beam control.  Present hivh-performance lamps operate near
the critical temperature of the lamp materials.  Lamp efficiencies
are not expected to o imnprove sipnificantly pending development of
new lamp materials.  Information from the lighting fixture




industry indicates that future lighting improvements will be c¢ssen-
tially in the efficiency of fixtures intended for use in multiple,
high-level applications. Thus, lighting designs which are based on
the use of the luminaires of current manufacturers are not likely
to become obsolete in the next 10 to 20 years.

5.0 _LIGHTING SYSTEMS

he existing methods of lighting Navy piers have been investi-
vated, industrial methods compared and future trends discussed.
The evaluation ot available systems is discussed in this section.

5.1 ALTERNATE SYSTEMS CONSIDERED

The use of portable "plug-in" type lights mounted aboard
ship but dock fed is a byvbrid arrangement with multiple disadvan-
tages. This tvpe of lighting svstem satisfies the “clear deck"
restraint by passing the problem to the ship deck and fails to
eliminate associated high maintenance, high breakage and high labor
costs.  Mobile cranes are required to mount and securce large wattage,
plug=in luminaires. This task can onlv be completed after the ship
is berthed rather than before berthing, which impacts the scheduling
of station personnel.

The use of portable "plug-in" type lights on the upper
deck also results in sceveral disadvantages. The application of
any supplemental lighting technique incorporates all the economic
disadvantaves experienced using the shipboard-mounting scheme.
Other negative aspects are that the "clear deck" objective is
violated thus causing clutter and trip hazards. The quality of
the light obtained will be poor and will produce glare problems.

The use of stanchion-mounted fixtures, with the stanchions
being removable from the main deck when not in use, results in a
paradox. Permanentlv-mounted stanchions on the main deck offer no
interference to main deck usage when there is no activity. When
there is ne omain deck activity, the removable stanchions are secured.
When there is main deck activity, the removable stanchions are in use
part time.  There are no advantages for such an arrangement. The
disadvantayes inclade high cost, high maintenance and high breakage.

Fhe use of recessed curb lighting, as observed at the San
Dicoo Naval Station, makes no light contribution to a well-designed
berthing pier Tighting system.  The pier deck is clear but the
illumination is inadequate and light patterns are unacceptable.




|
|

The use of pole-mounted fixtures in clusters provides
noticeable advantages in power efficiencies, economics, safety,
flexibility, versatility and light control. A properly designed
svetem using long-life lamps and high-quality fixtures will be
virtuallyv maintenance free, will not require supplemental light,
and the arcas where work tasks are performed will be uniformly
lighted. The disadvantages are that some main deck clutter
exists and the lighting system must be designed.

he use of permanentlv-mounted fixtures on a dedicated
towable trailer/cart offers some advantages and disadvantages over
the previous alternatives.  The quality of ltight over other porr-
able Tight usape does not improve but the time and labor involve-
ment is reduced,  There is an overall reduction in deck olutter.
First costs are higher.

It should be noted that g permanent deck lipghting system
should be designed with the idea that no supplepental lieht will
be used, thus avoiding the need even of trailer-mounted portable
\i;_‘,htr".

3.2 DESTON VARTABLES

he desioner o a pier Tivhting svstem has three primarvy
variables at s disposal. Thev arve (isture selection, lamp
selection and Vixture mountins heiehts.  Usine these variables,
in conjunction with o computer Tighting desizn program, provides
A new and powerrnl o abibity to o achieve suitablte Tiahtine for the
tvpical pier.

AMthough mercary vapor Lamps are oxtensively used now,
they are rapidly boeine replaced by iaproved lTamps.  Mercury vapor
Tamps mav be preterrved for trailer-mounted fixtures because of the
Tower clare effeet . e e of ineandescent Tamps is not

recommended because ot Tow citicieney and <short Tife, High-

pressure sodiam Tamps are o <aperier Tioht source with hivh ofti-
ciency and Tong burnine hoars, providing seceptable color and
miintenance of cood Tuamen output. Metal halide lamps have similar
application as hich-pressurc sodium Tamps except thev are sltichely
less erficient.,

6.0 RECOMMENDAT TONS

This section presents BARDI's recommendat ions for illumination
intensities and tvpe ot light ing svstem.
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6.1 ITLLUMINATION LEVELS

For safety, the minimum recommended maintained main deck
illumination level should be 0.5 footcandles.

For high tempo, 24 hour/day-type tasks as listed, the
recommended main topside pier illumination level should be 5.0
footcandles,

6.2 LIGHTING SYSTEM
The use of pole-mounted fixtures in clusters is recommended.

The illumination levels recommended may be obtained with
six standards tor a 1,200-foot-long pier. These standards would
cach mount eight to twelve high-pressure sodium fixtures at a
trifty-foot height.

Section 7.0, Computer-Developed Pier Lighting Svstem,
presents verification that the recommended illumination levels
can be attained by such a svstem.

When a lighting svstem is designed for a specific pier
installation, that design should provide deck illumination at
least cquivatent to the computer-designed syvstem depicted on
Drawing 19, and with cquivalent components shown.

The luminaires should be circuited to allow for sclective
Tight control appropriate for safety, ship berthing and high-tempo
requirements.

7.0 COMPUTER=-DEVELOPED PIER LIGHTING SYSTEM

A computer program has been applied to develop and verify a
Tighting design tor a tyvpical berthing pier. Several cases were
analvzed and the results are presented on Drawing 19 which shows
footcandle tight levels which generally meet the design require-
ments taken from the pier ltighting recommendat ions.  Improvements
in this design are possible since it has not heen optimized. The
light levels shown can be readilv achieved using fixtures, lamps
and poles with the programmed characteristics indicated.

The objectives of the Piphting svstem are generallv: place
an average of 5.0 tooteandles of lTight on a large area of the
picr with smoothly varving intensity levels: place lower foot-
candle levels at the outboard end of the pier; use energy
cconomicallvy and provide a lighting svstem with adequate

[1-9




lighting for multiple tasks (thereby avoiding the future need for
temporary lights). The lighting system lends itself to be con-
trolled using programmable controller logic for selective
switching to further energy economizing. The design is hazard-
free except for the six pole obstructions.

7.1 COMPUTER INPUT

The computer program is designed to store statistical
data which characterizes the phyvsical components used in a
lighting design. Manufacturers' data was entered into the
program without establishing the merit of one over another.
Thus, the stored data was not optimized. The number, type and
wattage of the lamps and the aiming points were altered during
numerous computer runs.

The principal input data used for the final computer
run consisted of:

o Six poles - 30-foot long at specific positions
along either side of the pier.

o Fiftv-one - 4uf-watt lamps in fixtures to give
varving output photometrics.

o Four - 100-watt lamps in fixtures to give varying
output photometrics.

o  Scparate aim points for cach luminaire.
o A Jdock dimensien of 1,200 feot by 80 feet.

o Instructions *o read footcandle levels at 300
points on tne deck and 50 points through a
vertical scction evxtending from the deck to
40 feet above the deck at the 920-foot point
along the pier.

7.2 COMPUTER RESULTS

Drawing 19 presents the computer-drawn lipght intensity
curves from the numeric printout. This sample berthing picr
lighting design demeonstrates that desipn objectives are reasonably
met. Good lighting has been achieved using 20,800 watts. Further
analysis of this design could be conducted. 1t is possible and
practical to observe light levels and patterns resulting from
luminaire programmiug, i.c¢., selectively turning luminaires on
or off according to light requirements of various tasks.

I1-10
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The primary result of this computer-designed lighting
svstem is the demonstration that a 1,200-foot by 80-foot pier
can be lighted safely and adequately with a minimum of topside
interference. Additionally, the use of computer software in
light ing system design has a broad application as an analytical
tool. Tt can quickly and accurately cvaluate system economics,
lipght intensities, light control and other design options at
minimum engincering costs.

8.0 RESULTS AND CONCLUSIONS

Familiarization with present-davy lighting systems on Naval
picrs was obtained through a visit to the San Dicgo Naval Station
and through telephone conversations with other Naval stations.
here is oan obvious lack of standardization among the types of
Tighting svstems and signiticant variation in the lighting levels
ceploved by the various stations.

Naval manuals and industrial codes failed to provide consist-
cntocubdance abont the necessary bightiog levels for the various
tasks Lo be pertorued on the picrs,  Industre cxpericnce for
similar task requi@coents was emploved to obtain the recommended
miniman Tevel of 000 footeandles for overall lighting levels and
5.0 tootcandies Yor hish=tempo tasks.,

An cvalual jon of the nunerous tyvpes ot liziit ing svstems that
could be eoploved was made and the coneclusion reached (based upon
extensive fndustrinl esporience) thiat standards of aoderate height
supporting multiple-tixtoare arravs could be located on a 1,200-
foot=long pier with mininal interference with other activities,

[nformat ion obtained from the lighting fixture industry
indicates that future lighting improvements will be cessentially
in the efficiency of fixtures intended for use in multiple,
high-clevation applicat jons.

A computerized desipgn demonstrated that suitable, uniform
lishting levels can be provided. The svstem depicted on Drawving
19 uses six 30-foot standards with ecach supporting cight to
twelve high-pressure sodium tixtures. An isophotal plot was
computer-generated to display the results (sece Drawing 19).
Portable units are neither required nor recommended when the
proposed system is adopted.

A computer-generated vertical section of the lighting
levels above the deck is also given on Drawing 19. This shows
§ 5
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that a loading operation using cranes will have wniform lighting
levels at various elevations above the deck level,

since the standards utilize multiple fixtures, final designs
can provide programmable switching to obtain the minimum
recommended overall levels of 0.5 footcandles and the maximum
recommended 5.0 footcandles for high-tempo areas with selective
reduction of lighting levels for berthing operations.

Although considerable additional work would be needed to
achicve a final, optimized design for a specific pier installa- t
tion, the computer plot shown clearly demonstrates that the
light intensity provided is both reasonably uniform and complies

with the recommended {llumination levels. The high-pressure 1
sodium fixture provides an acceptable quality light of high
cificiency.,  Final lighting design for a specific pier can be ‘

computer—yenerated to provide an infinite variety of solutions
for individual applications,
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DRAWINGS

. _CATEGORY
PILE-SUPPORTED PIER
PILE-SUPPORTED PIER ALTERNATE
FLOATING PIER
CABLE AND HOSE CONNECTIONS
MODEL FABRICATION (MOCK-UP)

PIER LIGHTING

DRAWING NUMBERS
1 THROUGH 5
6 THROUGH 10
11 THROUGH 15
16
17 AND 18
19




+ +- * + + T+ 1088081 +++ et * T + + + o4 "
+ Il;rvv{x%z ;Iv”lvux vn’ 1T 1001 ; . Il {X’L{ )¢ g 1800858430 - : 1&[ HI;I' )04t IHI : - ’}IﬁHHHI'},
PoTe ey 3 o T A
1 1 # o . it 4 JTRESSIN mni 0 - L il
1501003000004 004 FSNE SN0 0SS 38000000003 H0L00ASI - { 1381 15084902084/ H 4 1000008550080 80 158100
+ +r Hr 50N4 5088888006 +4-4+ Tt ++ Y Tt T THIH ey
o e I o 8801 T
nede 3000000008081 SN0 001 00CERE00 00N 0RTR 00000 SN . JISERRLRANAONIN T I ISBLITRINRLITI N
+ ou + ++4+4 + £ + + -
‘ AY
SERVICE GALLERY WALKW
[ilad ||_4|
TOP OF GRATING ELEV. +| —
oy pd | g pay =
r On
EL. +7'-
- 4 | - - by
M 17 B el J[TTTHY n T IS TTTTTITT TTETY TTITTT T 1 T 113 7, TTOVTTATY
3 1 st - - - It I B84 ddt- 1l JooUne pel
H 114L 00491 I e I + 00t - LN bt
Mt Lagy ! MOROLE000SAE00EDRAALDRIRNRYAN M 0ADEE0LIENOREROOTRORENIT
T e + + b e ’ e 3 e 4 b pe yog"
)i i Ll L2504 } 1 . e 1 + pEISISEIeEsA IRRROSIOREIIETIEIINIINNVINS
+ - ¢ - < » o >
I
- s - *
s assasasanes T t o s sssssse: % Sessoossesseiserassrany T T v wepi yoesers
- gt > oo e veassens = eaceaseneraraast eearson: eotns oo z >onnses ot

X ?1
J




s oo T3 T 68 005D RO Tl rou T T 1 pensvosss ca p——
PULSRSRING HARTINSE 0400800800008 04D1 P4 I3EE00000049800004 520240800 008120 0000000001 bt addilesliy POSEITRONNSS ot . BB SIY.. B B |
Bl esesane 1 aseseest 29872800008 H 1 et =
4 rsaTTeee R T I =
ISENON DHEN b H bod . . bt .
1 64600080 B ISASE0000 1000040 . JED6 JEONA M OSRESSISEINEILED L et rY
' Hetrrterrrid gt Phepy HHH + it 1+ 3
L 1 - o - - éII - e
. LT IHINE i H ) i HESHHIN - |
peee b 4 T LT 2 ’e
esnssnsenseszesiseess issens y . »

ONE WAY
FEHICULAR AQC

TK\

GRATING-CONTINUQ

THRO%GH UTILITY §TATIONS. —1

19928 =t
w

L
ONE WA{
VEHICULAR A{

H (10 . M RIS SEAEI M Tl T T 11 IS EesNSE 2SS 0TRE0GED 980 LOUNINERAITY T
ol 1 1 4
) . 4 M Jou b
5 IR AN 1 : 1 19008481 e
1 1 1 L 1 T 1 HEEN 0804 "
" 1l 1 T 4 - DO A4 GRENOS i ) ! -
t THT t t et T g
3 a
3 : == =
oo oy ’ e "o > e »e - - <3 - o SN
T TR = 3




L 4

-
1
H
g
hy
H
i

I ONE WA
VEHICULRR Al

TRANSFORMER VAULT

ELECTRICAL FLECTRIC ONE WA
ELECTRICAY | -ELEC. ICA ELECTRICAL - L RICAL |
“.CABLE REEY | DIST. CABLE REELY | CABLE REEL 567 $hECE REEL/ VEHICULAR A
a 84X A 50X}
S e
, == } . =g i
3 N o )] | T I P : T
N — - n M - ++ + - .
ke S S Lo T— < 5 T i

-0* JB'-O'_lg-o-l 12 -0° Lr-o'

!
29'-0 | e weor | 29'-0° _l_r—o-l_ -0t lyg

—-l-——ﬁ

ole
| 1 habind ¥
STEAM | POTABLE o | pora K
WATER WATER |
SALT  COMP. oiLY oILY COMP.
WATER AR WASTE WASTE AR
PIER

4
=




= T_r X A : ‘ %HWI]J;%;IT];?{?H};F%J =#F : : Fl!-‘:;: x¥ F==$:1',‘l:"l‘l s ﬂan}{TT‘l_EJ 1L
===u— %
— ; RN ; i 1 I
— \-
ONE WAY i SERV
VEHICUH.AR ACCESS TOP O
- e
{ » = - j- S ~
! CENTER |DF PIER
OPEN FOR|PARKING,
STORAGE OR SERVICE
AREAS.
|
| L oy 'J J
ﬁ OVE WAY PIPEWAY (_ERATING-CFNTINUOUSj
R TR LA S . BELOW —| "HROUGH UTILITY STAT
I v % > :i:' ] 3 ; 11 ;JIL I:L:l % 1'"7 ";l Al';;T—l DD )
———— S s Fasnm R
w _lrW $ = Tt = o ‘ sisasis: 25332 3t
’ 1
! | | | | l
=0’ l 12 -0 Buo-’_e-o-J; -0 | 70 ' 10°-0* |
POTABLE STEAM | JP-S SEWAGE DM
WATER CoMP. SALT
AR WATER
Ve ACCESS LADDER
= = E —= - —
— |
1 y ; _ P1PE GRATING —4
:£i==i—.._—:===1h‘£==:—_—_—ﬁ Z #:—_——.—'_——

-

PIPEWAY —/




HIHHH ‘lllﬂ'!lﬂll" P ‘}Jrg )Y ;?L Loeid i LTI T XI y i Y'IT . Al % 117{ 'Ti Ili 1 5"TI:L; F_ILI 1 0800301 B0 500 0 4 .]l 'l;
= R A e R S SRR = =3
L A EOEI BTN BAESALS et eaoaat L
1] 1 T i D 11T
LiIlAL 1 iy
SERVICE| GALLERY WALKWAY
TOP OF HRATING ELEV||II'-4"
» It a - = o

|
LOWER DECK /
7 el a0

UOUS

TY STATIONS.
17 N\

) — I - e L
T e 1
M i
1 Tl
) I n
3 ososves
b} i ¢ ) JESUsRINRH
NI L 004 S5RO4T
s e ’
s - o
ooz S sannus on: y renanay *H
3 teir ittt  reonsacs

TRANSPARENT PLAN VIEW
ARE L

TOP DECK EL. +20'-0*

TOP QF GRATING EL.+II'

Al

LOWER DECK EL. +7'-1Q¢

TRANSPARENT ELEVATION VIEW




’ & 4

J

“

]

“
.
]
e

TOP DECK EL. +20'-0°

TOP OF GRATING EL.#II'~-4°

GALLERY ACCESS
!/— LADOER

LOWER DECK EL. +7'-10"

-
S —, =
s - 1o | STORRGE B
- HICULAR PARKING OR VEHILUL

VECCESS SERVICE AREA ACCESS GRATING
L | PIPEWAY

END SECTION VIEW A-A




GALLERY ACCESS
/— LAOCER

STORAGE P07 .77 2 S .5 5 75 s A 7 & 7 & 57
HICULAR PARKING OR HICULAR
VER SERVICE AREA Vet s GRATING EJ 0 8 6 24 32 «

PIPEWAY ]

CONTRACT N 62474-82-C-8303

END SECTION VIEW A-A CONCEPTUAL AND DEFINITIVE DESIGNS

FOR BERTHING PIER UTILITY GALLERY

PILE SUPPORTED PIER At
PLAN, ELEVATION & SECTION 1

BRCWN 8 ROOT DEVELOPMENT .INC.
e —————

4




_ ——

TN

|
|
‘%
o
&
»
A
£
&
E

1

TN — e
»—\ TELEPH
\—aecmcu.
DISTRIBUTION 80X
VEHICULAF
ACCESS
. GRATING —o :
SIPRSHRA:
CABLE REFL 1 P.zpewm\
e s000e@) |
ELEC
SECT
NOTE:
26"
F—i_ACCESS LADOER
= o
=
s | B TELEPHON
n? L_\ I -6* -0 & } i
74
® 3 !'v
p PIIRIA vEHIC
o ) ACCES
ATING 1
4 i
PIPEWAY -
R 0@, |°
4 L
Lol B S ME!
I fE8 | SE|
oy g 5 E 3
Eg Bl <l &l gl 2 § Bl /




TOP DECK
Y B+ 200
CABLE PENETRAT!ON PLATE \
VAL AT TRANSFORMER VAULT-— —— 7
B
_____ T
——— 1
—_ CABLE TRAY TO
SW TCHGEAR / .
TELEPHONE CONDU: T ;
}— ELECTRICAL
DISTRIBUTION BOX /
/
VEHICULAR , ——  TOP OF GRATNG
ACCESS l EL o+ ii-a
| \
S TN
i |
. ! LOWER DECK
. i EL + 710
!
[ N R R é
i
ELECTRICAL GALLERY
SECTION
NOTE:
DIMENSiONS SHOWN ARE TYPICAL
FOR BOTH SECTIONS —— TOP DECK
EL + 20 -0
S S U é
N o ]
TELEPHOME coNL: N
S -A\? et
-0 |
—
® o & ){
® = © VEHICULAR —— TOP OF GRATING
ACCESS \ EL » 14

!
!

’ !

S S,

MECHANICAL GALLERY
SECTION

.

- LOWER DECK
VAT

. _L,_¢

MAC’ N 62‘74*02{-6303
WTUAL AND DEF IN!'TIVE DESIGNS
FOR BCF’HING PIER UTILITY GALLERY

SR —— |

e i

ILE SUPPORTED PIER
GALLERY SECTIONS

e
| 2
1

BROWN & ROOT DEVELOPMENT ,INC.







PIPEWAY
(TYP)

£1v DIRSRECTIVE 3

BETwy 9 R007 DEVE OPMENT INC




e e ——— e

Frv.n SRR ST

PATEAN

|
. f
| t |
L) s = |
92)} TR
IO .
w” RN § i PN f n_f
P o i
| o .es3l [ alH
w - Iids
Lo Wy
| S ) ) A
B i S B
| 8 I N
” !
,, it
i
)|l
m
il
il H
o
i Y
£
5 A
F.l

EVATION




]

ha L1

_

KNS r

T

1

@

(0 |

+

e 00
e -
A%

. F.*\\

ECo
=& ¢

<A

]

mﬁﬁu P
Xy

(o]
ed

[s 4
L2

oM

TR

CONTRACT N 6$2474-52-C-8303

CONCEPTUAL AND DEFNITIVE DES (NS
FOR BEGT=NC PER UTL'TY GALLERY

2

DRawn N
(9

!

PiLE SUPPORTED PIER

Ao Al
i
> . |
(D] K3 1
—d = i
L -
' E
o * >
a
= <
< a2
_J >
a 3
- -
o8 Q
= S
< | &
—- @
Feo
«X _ 3
F- O
(V] Wu
>
-—
-
—
o |

VATION

£

PLAN V 2w

‘/- '




'l

bl

( WI.\'|

(AN

( .

4':,\ )
o

i
i ;!S\(':Jh !.{‘,

vy

>

'
‘o)
|




L] R e N . . R e
— | | [ W ees—
— . —— 7 S . .
11 R S A
| | : oo l f !‘}“k1| AN ! ‘
! . ; ' COMPRESSED AIRi | } - ! S TE AM |
| 1 ¥ b b o |
N o . i ! N ( f
S B # Lo 5 &
\ b ” : Do f B
.\ - i — 3 | . !
| | | | |
I PUEN g =—
| [ s ) , ' AN
g @@K‘,ﬁ;‘;ﬁi‘& 2, e 00T
S e N . ;
N T - ,
T T e - - ,4
| N
| i
i |
| a
i : “
R
S _"“_C(iNTRACT N 62474-82-C-8303
CONCEP TUAL AMD DEFINITIVE JESIGNS
FOR BERTH'NG PiER UTILITY GALLER>
PILE SUPPORTED PIER T
[

L“UTILITY STAT.ONS,SECT!ONS

BROWN 8 ROOT DEVELOPMENT .INC.




: e I
Slliseis )
Sillagsagic HEEHEREH
HIHI
.WNA H.y.,.w yv wv”‘ - ﬁ. ,Av“. 4
8 ™ |
AR T {iHEH RE
| Sl figagiiats Rl
S\ iEiia e HEETERA
Bl = et
SiHiERE iR Hatdli
S| [iEs8iis=2 = LT A
= FFHTEE S 1 ﬁ. 1‘ 1
l - 2. - ;Mrm ,L;
it . +H
= 2 Mﬁ_ﬁ xim 1
s == i
= T Tt 1
il <o il
: 3T b
S > W il
=t (HEeSr. 15 @) BN wﬁ,wg. ﬁ x,.
[ Ll = .
g — — A1 LA
E- T 2S8:
= <[ < it s
S 31 O 0T
S| 15331508 ¢ IR b 1+
e O 1T i
SR SO W T
B T iga
ST o T
B HEid
= FH HING
SHgas jialas L
5 H 41 ;
Bl Hiasan i
1S HIS2E .:= £
I R

i s T




== ¥
VO T T T e T T T TR T T T )T !
L
o 3 $ ¥ - S
90084 151 DOEA 004 4081 IO RST NS D0 001 e e e S T T T T Aedag

136085000 060508 L8NSR E 1500051080801 Hi4SES8004) SLO00OESSR AN O00RSAM! IS0001SSIRSRI : 1 )

- " + SO0 (S0 - 'Y!‘. ‘lg‘”‘ AS1ACE005R004 09100054343 et ‘I ‘.’1 T i
T 1904000 1900008 501000800900 (600900 082000481 900§ 5R1081 4 e A ey
+ 0as Tt 5004560880003 it ) ERESUN 0004 1906893350890 581 91
L doaba) 4 NS TIND LIS IR IBUSSES N ST IS INIVIEM SoNTITISSI il 4 FSEIESIRN adiaLLig

GRATING GONTINUOUS / ONE WAY =

JE———

THRU UTILITY STATIONS EHICULAR ACLESS
Il r
I
ONE WAY
VEHICULAR AQEESS —
. L bepb i foped $ : it frir ety et

STEAM
DFM JP-5 SEWAGE SALT CCMP. POT
WATER AlR. WA




e - s e = —
! ﬁlis__lﬂ.‘ - 2] — .
= _ﬂ_;.,_._..,_‘,% _-__*______';__..I {r > T ':E
+- T T Bl
o ,‘.IE;.; ; — ':: ‘jw- N Bk ) t :‘ + E&z_;_
T e : e = t—— — — iy
M Y = 2] i t * ¥ N -
' L
/\‘ L}
L 1] | G 5 WAY
§ J ' VEHCLQ{AR A(
!
4 | I
2 = 4 = =
TRANSFORMER VAULT
a H H = J
{
ONE waAd
ELECTRICAL ELECTRICAL ELECTRICAL ELECTRICAL
CABLE REEL CABLE REEL Kn— CABLE REEL VT CaBle Reel VEHICULAR Al
i ] 4 — 5 | i
Il 4 2 A_L + ‘;W ! 1% A - "3 AT
na t > ‘ = 2 =t - e =3 ——t—t— P —— i ~
e s : e . e o
{ : f‘ 11 A'LJ — = TL H — d . Aé' H l‘r — . Yz
_&3 Ll "fiil i i ! B ! ‘w'- Inl L4
‘ O [ | { ' ] |
| | ! . [ ‘
| ‘ | ‘ _L | '
-0* Jﬁo_’sq_L 12°-0° —L7"°'-L 29 -Q° N {a'-g* l 14'-0° | 23 -0 el Ot 12 -0t k¢
| | | 1 | i é i | T |
STEAM ]
SALT COMP. POTABLE OILY ELSE‘T?- PIER ELEC. OILY POTABLE COMP.
WATER AIR. WATER WASTE 137 OIST. WASTE WATER AIR.
BOX BOX
» 14 | I 41 g .
; 3111 3 = £ 3 223 ‘ iﬁ
: 'l Fala IR =ill=ELIl: g




=5 P |8 1] T 5 TSNt LAE RN MG NEH NI AV

E e T
T 3 7 T T T T T IS0 ulvvr—'\ l‘;. T
—— * Tt i + + Tttt 55341000 + Tyt
M T T I ! Skt r
b
+ +
9961 1
M

33

1
1584l

T
T
+ ¥ +

i _— ! i T e e
— Ao - e 1 e
ONE WAY Lo SERVICE GALLERY WALKWA

VEH!CUL;J‘&R ACCESS TOP OF GRATING ELEV.II'-

=

o = - M H =
:
|
f
|
: S 2 = J =1 = H
]
ON?L, WAY GRATING ngNTlNUOUS
THRU UTILITY STATIONS
VEHICUL[AR ACCESS B N
oo T 2800000410050 500008000008 300 865004 T T 120009308031
1 gt — { M bt et — " Alad. .
- r~ : s2es 22enes rees s
I — S — I ] T T e P oo e T T
. ;‘r - — = A‘_:’!_;-'gf* g A?;:‘I Ratan HIRAS Htrt * T ““%H*"‘Q :' ";7" ‘?';Wiv;-)v. - ~rt v‘TrI ?;. +
[ A} ) L T T A e e b T ASnTRIT I
| T ) ) i
l | I |
!
ko]
]
STEAM
POTABLE COMP. SALT SEWAGE JP-3 DFM
WATER AR, WATER
/GALLERY ACCESS LADDER (TYP)
= - s -
1 im?!l f?jjl ; /—'PIPEWA‘
— = —— : = —|




ST UG e e e g e o DERANERONNARAERARRRINEL HRED | RS EIR DA DN SRA R RERARARNRRRARINEARIRIGIL
T i b8 ] N T 1884 "’ i i LI A:
1 i 1 1 . 1
1 i 17 : T 1 11
T e R 1 " TR R AAGIOTANR T ol
" 11 8 )Y { 1] - I3 ey 309484 e 8l M b g T
784 b Je )4 aadaasidll )P0kl M )t H T Y Ml

ALKWAY /

LEV.I'-4" ~

) 81 1
b
X

| LOWER DECK ——/
e ELEV. 8'-10"

\ PIPEWAY \BELOW

T 0008 T 1 11 TV SANSBASERRNN 1 f " u . " _— 1
AATE0N] ! o e inanh b 1 1 ~ 130N ERRER NN
T 1 1 ol
14 111184800 . i i o T N
1 L e " I ; 1 I
+ L? 14063 HN . H i+ 4 +
t l ISEEMALITIIEISILR ORI L : =
—— = :
THOIRT vevs T T T O e e I I R TS 1T SSeseans sessaesrass Vosvaaarasrei |
TRRORAREEEEASARERSAERE SANSETIEERARANSRIRNEARIN N JARRSEOHIRNERRRTSRRIRAURDIREI SSTRRENHADIRENNNRERINIRIGANEE B D) L s T L L S A G I S DT T

TRANSPARENT PLAN VIEW

TOP DECK ELEV.+20'«

PIPEWAY PIPE GRATING
L y 2 TOP OF GRATING ELEV. #

= LOWER DECK ELEY. +8°<

TRANSPARENT ELEVATION VIEW




TOP DECK ELEV.+20'-0°

TCP OF GRATING ELEV. +1i'-4*

[}

TIITITYT

LOWER DECK ELEY. +8'-10*

VEHICULAR
ACCESS

PARKING OR
SERVICE AREA

VEHICULAR
ACCESS

STORAGE
GRATING

11T llll‘~‘

|_PIPEWAY

END SECTION VIEW A-A

GALLERY ACCESS
LADDER

PILE

PLAN




GALLERY ACCESS
LADDER

?
30 40 S0

—
i ] STORAGE g 5 L ==
YEHICULAR PARKING OR
ACCESS SERVICE AREA Vi”c‘gg’;s‘"‘ R ERATING
7 | _PiPEWAY
CONTRACT N 62474-82-C-8303

CONCEP TUAL AND CEFINITIVE DESIGNS
FOR BERTHING PIER UTILITY GALLERY

PILE SUPPORTED PIER- ALTERNATE
PLAN, ELEVATION & SECTION

BROWN 8 ROOT DEVELOPMENT . INC.

END SECTION VIEW A-A

DRAWING
NO.




ACCESS LADDER
——MONORAIL FOR
CABLE REEL REMOYAL

L

CABLE PENETRATION PLATE

" AT TRANSFORMER VAULT
=N -
e e e e =
<
'_ﬁﬁ _/ Al [
™~ Ekgﬁ?;’;‘éé‘i ﬂ\ \ $SB§54.¥'§»“4§:AR
e ELECTRICAL
DISTRIBUTION BOX
TELEPHONE CONDUIT /
GRATING VEHICULAR
ACCESS WAY
DN AN AN ™ @ ¢
ANIVARN) AN .
\ Il \“ 7 L A
& ©
\— STRUCTURAL SUPPORT
FOR CABLE REEL | ECTRICAL GALLERY
SECTION
/— ACCESS LADDER NOTE: DIMENSIONS SHOWN ARE
TYPICAL FOR BOTH SELTIONS
- N\
4 .
L" '
5 -0 TELEPHONE CONDUIT
;', 4 N /7 \\a 7
] -6 | -o°
) VEHICULAR
® @ & & ACCESS WAY
n o 2 &
®
. TR U W B N B
| TIEE
w 5 8| gl
| @ o EI o 5 MECHANICAL GALLERY
3 0% e . Bo5 R SECTION
o2 & < B g ¥ gd




= TOP DECK ELEV 20°-C°

— TOF OF GRATNG ELEY. 1I'-4*
/ b

4
LOWER DECK ELEV 8 -10°
' __/ &
9
, ]
!
GALLERY '
sé”o%”s‘spcsnons [ 10° DECK ELEv 20 -0
—

N

LOWER DECK ELEV 8'-10°

——t

j/_’o" OF GRATING ELEV i'-4°
-4

GALLERY _ S
| CONTRAZ™ N €2474-82-0-8302
CONCEPTUA. AND DEFIN TWE DES ONS
FOR BERTH NG PIER UTIL TY GA, _ERY
-~ -+ o - - . - .[\QENN{:
PILE SUPPORTED PIER ALTIRNATE 7w ™
CALLERY SECT;ONS . T
— e N |
BRIWN B RLGT DEVELCPMINT 'NC




g

IR

YOF DECK




N PIPEWAY

{ TYP :

PILE SUPPORTED PIER ALTERNATE
GALLERY PERSPECTIVE

b —

oNTRe N BIeTs E 0 paln
CONDER LA AN DFFIN T VT DEN RND
FOR BEE NG 2ER UTIL T GA LIRS

BROWN 8 ROOT DEVELOPMENT INC

ol



JP-5 SEWALT — SALT WATE

C
o
§ 11
|

I




= STEAN  CONP

PLAN VIEW

= WATZR gLy WASTZ

=
-

t
o

L - -

£

JE - - @ ——— .. . — — =
il e o
S _1;?__'_::,:;::,;::.1;;#; =
CONTRACT N 67674-82-0-83G3
},ﬁ—v—_v—>..,_'——— .y — —
CONDED™ & AND DEF N.T'¥E DES ONS
3R BECTwoRG BUER UTLTTY GA, ERY

PRy NS V- VT NY A Y
T S\_'“’v‘* ‘3 p:E‘Y A_ ‘E"in«

C Y STATIONS FLAN B

B wWN B ROC™ DTVi.OPMENT N

- (%

v, 9

—

IRle Ny

—




XA

. ”»
e




e A

N
N
N
r
|
N

N - U,
. T Tt

(r
I
Pid
o
Al

748 2 .
¢ \ by e R 40
. . B L
| —— T h
i — ; i -A_‘-—‘
hans -
' \ <° . ! Do
. () N . - .
— ~ . oy
3 ; - L.
y o ; =
EMCTRT T, T L T T g Z:'::!:'.T.'ZTL I et :
-~ - S =
P U b
R T L
P R S S S . .2
- t . - \,— - B — :__ } .
RS - = = ‘\~
S
S _ .
- N
f—— .
‘ ~
A= : : |
. ‘e { ; . .
o o v Yoy os
3 .
% ‘/\L? 78
b - L7 - \y("/"; h
P & 3
< .
sy LT s
T R r»*
L ‘e x, < - .
7 N RS v ~
Lo - hand v
b
|
A, L mILIITLLS momm [ |
g . LIUTLL e MIILIETT i Sow- S - Je? IXLF IR IV MNNERLEY C - L hm '::.:,!,:,:,1;:'.;:.'. At Trmzitigs .-
Bt /'\%\
SR
Y - .. SO .. A . y
{ [ /:; -~ 'r“ s N fi\ e - o N -
yo— oo RV (b A A , ,}/ O R e =~ T
e . - o Q** L e e Sk >..—-a-l

k CCNTRAZT N 62474-82 [ -BICY
CONCEPTGAL AND DET N7 ¥ DES 3R
FOR BERTW NG F I8 (7 L Ty 2AL &Y

UTILITY STATIONS, SECTIONS

BROWN 8 ROCT DEVELOPMESNT | N

PILE SUPPORTED PER-ALTEFAATE “’“53_"#

1

e




T =N
] i i i
H HT1E AnINTIS H
HE HH s 1 e
g L T I i Hnr i [—
siigig IR NRIIRIE sishifinias g idiis
iR A E HHEE
Hit » 17 1 e tH
Hi E i tH = EH HEHIE (i
e 1S H V..F.O SIFsintg R iLe
it 1 <« _ FiTH Egifiis
I HH = 3¢ Hlal Jme
HaH 3 ] X gidsigitisqig piats
H I8 H 1~ g L i
L T = i Bighiginan it
M gigaifigiit = aaglilgififap Y,u
T H o i HEE IR
T _m_G BE3iiRITiamig bis
H i = L
iitg = figtipibag g
o8 < <f ESH3ts H B TR
i iriy O $ St
HAAEHE H WO 8
H I O " . gagsiigil rw 8
HER LT > SRR i
i & Huinhig i
s iRye L Q. g
H H O TR $ A
Hit - ] i it
Hit H H Eitd Ih
R L
H args it §if
HiH 1 £ H 3
g EjNTNE I i T
R EE I BHTE H T B H
341 ) 4
st dianddingis IR ORI
tig HEE L Baspiidigismig L
I BHHIH aigfipeste i
il diRain SLRE LIS sl
» 33 FH TR
HH B FEH T HEE
szl 4t — 1T LR LR
: HES
T 1l TH—

-




SALT §
WATER

II

JP-5

SIwazt

>4

it

s

ronsssruaanes

T

11

* pmrd
3=
DFN

13

g
==

T

10

3808800008008 §

rsy

T

1

1t

T

i

e

t

Janssssenastsess:
Teseosss
b oada 1]
T
ISEIITEO!

T

IBSA1

AT
il

T

AR DERSRERIS0N

badlyd
1

LI,
.
+ T
1SARRS

LOWER DEGK ELEV. +5'-0p"

ry
ol

1530808481

T

resaes

Tt

T

1000083

' e
+

il
vas
it

Tadid
¥
ittt

1

T

MARILIIR S8R0 1000

T

14

ITTY

aGny

SARBAIS!

bui

1
+

3l
+

++
i

I3t

808 ¢

o

:im Q&f

i

GRATING CONTINUOUS
THRU UTILITY STA[JONS

141

Mt

ous

vs

T

TR

11t

b &

¥a8t
1

T
o

s roas s

il

M ESEISRAS!

¥
T
iesov Eu_q T

-

1
T

¥

bi

yossn

U

T
Tt

1T

TT

1388
ceeily

1484881

s

TTT

3=

1

1

1590 8¢

WAY
3 8| _6«:

>
Tty

1T

188801

s sassRpaa:
THrett

Y

TT

4

T

ety

T




po—

3 " = i — 1)
N 3 — = = ¥ —
— = = 5 3 = = e i
~ et T
- ONE WAY
VEHICULAR ACCES3S
s 3 = 3 = = % = q
TRANSFORMER VAULT
= = s : = = =
ONE WAY cLEe e
e — 1+ e S, \ — = ~— T o8 1
EEEme e el :
= ey 5 5 S= =3 =
li 1 1 ¥ + —t
J I
P | | ! | | |
do' | oellse  2kot | 10 290" [ 290 Lo | 2o o
SALT STEAM | POTABLE OILY ELECTRICAL £ ELECTRICAL OILY POTABLE
WATER * COWPRESSED  WATER WASTE CABLE REEL PIER CABLE REEL WASTE WATER  (oooe
AR
—
= =
F rﬂ s g & f ‘ 2| € 3 ezl ? fg i"“' f‘“

#

—1




xi sane + Tt att .as T < paat
IOOES L REsand T 11 < b . T -+
T Y 12630 90841
i > + e
1 il i I8RO0 08581 5TA NI i i ‘ 1l S00880¢4 I8N
= - 1. e i
L — o ¥ i T ?
¥ Teasteese
i 1% iani 1 T e PaRRLS:
e T 1 T 1 13T  Seonerepbesbores
2 : 11 988881801 T Tt }TR 000000000 T
1 se0na08a2s0080: yenazsRssssPEERRY NS 1t ~t

(

N4

=3

ENTER OF Pl
N FOR PARK
£ OR SERVIQ

e \'owa

6 LOWER DE

STORA

M-
>-
A
m
>
)i
T
1T

I

L [
Lo — — i 11 %
L0

3

1

1 |
1l ol i

I
I
|

_ GRATING
7 PIPEWAY BELDW GRATING THRU UTIL

xT 1 1T H 11 . )i A ey L Tl T et i)
— LARsiA T TR 7 T T e s
e T . ) — 1 T 3 IlA i 3 — T + ‘A'"
- b ;,—l > : 1 T 120604808501 e i
!§ - 81 + e > e e 1.1 A SUal e
o= L T — o T M =2 M8 80E SN T T T T AVADORARIAERAROORIINNNN T
S e e e T e e e T T
Faaad ey i poN 4 e e 3 i - —— }_:
T 1 T e R e T It e ”%u TR T T S T T R T T b T e e ey T vty
d T 3 1 t 1 —
| | | | | | |
R A A T S S B o P Pt T -
e e .- e b
OILY POTASLE | sTEAW saLT JP-5 SEWAGE DFM
WASTE WATER (o ooecccn  WATER
AR
= = =

S S o | i o LA

— 1

PIPEWAY




Tl

l.

T T T N T T T R T T T A A e e I T R T e I T T 1
I 508 oun > Pans RSP SOERSE + 20000000 ssoREReERA] T nai T yoe oy 1 ¥oai <|” '! Il l”] -_“
— ne s | 1
e s v " aseusesesnn 2900318 messsssa ; mosevs: T 4 bases Tortrity feset oty -
H e Meatasenset L NAIEIEMATEIISIIIIONC: 11 et inaan 98LS2 1 AT ENRINe 4 His e T T H
i : s fhsseTasaN * : =[]
Sl e : st = : -y
e e e s S e S :;-.il' —
e e e e R easeesassasas: trit Jesscesnrans 1 1 Soasenssess saues sase: brttrretrrtrteeet |
—
= — st [ — | | == | —
— F = : : ] : r=
| \
‘
| LOWER DECK ELEV. ﬂS'-O'\
= = = = = = =
= o = = = e —
GRATING CONTINUQUS SERV/CE GALLERY WALKWAY |
- ]
THRU[ UTILITY STAT|ONS ‘ l TOP OiF GRATING ELLEY. 8'-6"
1184 0S80 50688218S 648553800800 35005A000002050 5 16804205300 DERAN oy T L o T I T T T 1100BSA0000EILITER SN
+ e ry ‘X: 3 Yl 1 b H e Bt it T it A 3 ol - 00 DO DY ‘_Ll )6 B f]’ l f:"IA’T'l‘[ T ﬂ' ll“|]'7‘]]7 1
; s Ht Pt * + el 1: w: 11 i'!‘vl*’jr"v -11‘;‘: ( |l
T ittt R e == : e et s =i
e e e e ) | Il
: : srphstens s ealasireasi : : :
EErmeees = ‘ e ‘ S SRAI
ST b T o T e S e e et = MJJ['llllh l [l

!

TRANSPARENT PLAN VIEW

L L

= = = = =
PiPE /-GRATING
— — ) E— )
TRANSPARENT ELEVATION
/




pumm—
l————— ¢ § Svv—"

. oy -
7

LI

L] LI T L

BN VIEW

TOP DECK ELEV. +20'-0°

£,

7 B —
[ ) [
. STORAGE GRATING
/— GRATING ELEV. 8@ PARKING OR \ ] ,/_
A VEHICULAR SERVICE AREA VEHICULAR ;
LOWER DECK ELEY.5-0" ACCESS ACCESS mpewum I

© g —a
© g ey

[ ] . e N7 et WWD

VATION END SECTION VIEW A-A




/- GRATING
l

[ s
¢ )
STCRAGE
PARKING CR R
VE:.Hc'cCgsL;R SERYVICE AREA VEHICULAR
ACCESS PIPEWAY
- S -

5,_.

—I=d

J

U

CONTRACT N 62474-82-C-8303

CONCEPTUAL AND DEFINITIVE DESIGNS
FOR BERTHING PIER UTILITY GALLERY

FLOATING PIER
PLAN, ELEVATION & SECTION

\
N

ZRAWING
2.

_ BROWN B ROOT DEVELOPMENT ,ING.



MONORAIL
FOR CABLE REEL REMOVAL

|
‘ /-cmu TRAY TO SWITCHGEAR
| ELECTRICAL
| CABLE REEL — TELEPHONE CONDUI

/—- ELECTRICAL DISTRIBUTION

3¢

GUARDRA:L
\I |
. | ' VEHICULAR
GRAT /~ GRATING ' ACCESS
{ /
.
‘ ) “c LE REEL SUPPORT
L
e = |
A
IS 1 ! 1 i i E; §|
g 3l I T =
g ) 3 T2 gz ¥ @
8o & s 5 8 3 g 5
r TELEPHONE CONDUI
| T
L 5-0 10'-0 L w-or
[ 7
3¢ 1 ! 2 .
GUARDRA L \# ' :
| | B VEHICULAR
amr —_ | s I ACCESS
F‘ﬁ T 1+
- PIPEWAY L
: ahe @ !
Q© Q J0°
— Tt
t__] SR U G W U
!gu ) ' ) ' | E' {
13! g NI - I
$:68 Ugazdd g




< TOP DECK ELEV. +2C —0*

Y TO SW:TCHSEAR \;
§ —--m—4 CABLE TRaY
© PENETRAT.ON PLATE
! AT TRANSFORMER vAUL?

1

TELEPHOME CONYL T

iCAL DISTR-BLTION B0

Ty~ AD i
Vs CUL_AR :

ACCESS ; \—TOP OF GRATING ELEV *B -€°
" | n
| | S g
{ | |
| ; !
T ? t
; ? ? = _OWES DECK ELEV +5 —C'
' 1 ‘
— by — 'A ———“——“¢
- IA '
R __'..._.4"
F_ECTRICA. GALLERY
SECTiON
; T~ TOP DECH EEV 420 0°
L e —

TE_EPHONE CONDL ™ .

\0
w-or — | 1 5 MOTE  MENS.CNS SHOWN
' ; ARE TYPICAL FOP
! : BCTH SECTIONS
i |
: !
-
VEHICULAR | |
ACCESS | | l « —TOP OF GRATING 'LEY. +8' 6"
l | AN DY
A o o
[ o | 0o ! 2 3 4 5 6 7 8 9 I
'! y ! < LOWER DECK ELEV +% -0* CONTRACT N 62474-82-C-8302
— RN — 4 CONCEPTUAL AND DEFINITIVE DESIGNS
Cr ". FOR BERTHING PIER UTILITY GALLERY
- -
FLOATING PIER !
MECHANICAL GALLERY GALLERY SECTIONS 12
SECTION - -
i = BROWN B ROOT DEVELOPMENT .INC.
:




TOP DECK




PIPEWAY
(TYeP)

CONTRACT N 2474 B2-0-8303

b — . I
CONCEPTUAL AND DEF & TIVE DESIGNS
FOR SERTH NG PIER UTILITY GA,(ERY

SLCAT NG PER
G&. _ZRY PLRSPICTIVE

BROWN B ROOT DEVELOPMENT INC.




Y

_+__ -

v

—
!
|
|
|

!

1

b _

b

EVAT

EL




|
|
_ 2
|
|

+
l}
i
: _ i
, _ 9 o
;wj,f i SR ) 2 . R o 4 E
_ | ! . C " Cy TR -
| 3 3P, . Tl e g
o ' o 8 thee 4 , ; <y .v. — P vt
Vi | | RN IT I | Py . j o« . It 2
DR b _H%.)_w— 8 ! } B SR A VR
| ! EARNy AT
o B | | VRTINS
N _ LGt
. o CE L
R ” P ! - TS T
s ' i s o - . -
_VLvlh “ ‘ _<A\\A m ‘A ‘\.
. ¥ SN =
} { t - -
I ; - e e
| . T
: !
i A f ! , ' )
[ | K v . , , | «
o | | o ‘
i m ' u
| ) |
g b : < _ . : :
. W— : I
Sy e e e e . : \ e
] _, .
} , :
A ‘. ‘0 !
. 1 1. ‘ \ _ k __
Qﬁﬁ , - ﬂ.w ' K n. a W , . \L‘ !
_ e i PR LA
e ¢ awDr . s - R
4 S
. e sl ,
o & | , I R
; : GO0
H > !
<O z - 9 o
A . X ' i i
AAM e ! o 0Vv ~ +._‘ )
) {G ” m 523 SRR
r 0 L | @@. IR I
) ) ! i . e
G _ _ A o |
. . * [ _ N L . _ | r—
o o
5! b , P i .\.
i T ey B ]
o’ R 2 ’ +
- . B R N = .
| R 22 3% T j | ¥
_ al 2 )3 B : . wl
. , ...b»
N L\ e




r—m—-n

o]
s
<

>

PZA
’-\
=3
() ik L~ GRATING .

EE ! , :

| Q)\ 3 i'*

L

L
-y T
— - — - - B
=== SLUT O OWNATES
P v %* 1
= s = 4 )
R e SRATIN 8 N — GEATIN
. PS GHA = - O A 3
N E‘
— . "
. 1 z . 1 2
. ! Q
L d —_— ¢ '
N -
x = L &
) ' '_%\ 4 .. %\ \\Nw e ‘
N " o . . Y
Vet e ole P ga P e e |
o L
. ot ~ -4 '€ .
e S — e - S A
i !
| |
sy L { e A
I - _ S S . .




—GR&T N3
.

o
e - Lo — e
A, (XN . R N 3 i
N ¥ _.&‘ -+ \.,;I,,;« -~ A
- _.L-‘& - ANV I ke 1 P,
. ,"
————-‘-—-—l - e~ S EMee T IT AR O b A
¥ -
o
p—— R — -
P B%
— .. . -
~r —~ N e . -
CON-=oes L
,~
'i’:__ +
o=
e
fosad o
- LR LT . N -
[CadV . P

-
o = :
T o e T
2 U o gt S Lo Lo Ly iz
. L e bl S, o ek L S
— . . i -
— — -
sy s
. - - -

(A
t
r

i@ <
== 5 ot =RN g S
== “ 37 p Iy

tf%ﬁ
¢

— - — . = - — T e B e s £ vp——— v —d
-4
Y.
i
s, 5
N <
- <
E'_;—.
euti - -
- p
! - o AN T
al Pt g SRV i i~ g
,A_&.:..-w» [ _‘.J- *-5‘.,_.41(-.-.. N
.
e
-
]
Bt ——
CONTRACT N 62474-82-C-8307
L. i e e T o

CONCEPTUAL AND DET .N 7 ¥E DES.6K<
FOP BERTHING PIER UT.L'7Y GALLER™

T T T T T T T omawee|

FLOATING PIER KC
UTILITY STATIONS, SECT.ONS . 18

BROWN & ROOY DEVELOPMENT .inC




——

e—— N o
f
14
1
|
‘1
e U
r
L. ]
£ & €
? T
; P
F \
e —_\ RAD U5+ 2' OR B*
i i \\
i g \'\
L. ewe, ——}\\ PR N —_—
\\\ L =
P AN
X TR
A ‘ —— "
Sasant® . _
e 1. © 5 SN — - _:\11;./—_77 T
‘ -
_1 - “__2__:_
| }
r - — - - — J
/
- e
f
: i
| g e l, o e
DFm i ﬁ\ -5
RADIUS: 24' 4T O 1 A
E I\
| Al
| ol
‘ ! \l\
BT o ol
. ﬁ i Y\\\ ‘,A_j‘,\; o4
N ) — A '
l} ¥ Y
4 ! Y
L‘L_" ‘.s\909-°> _
. 1 . mee - -
, me ‘;
1 j
3 L —
' /
1 _—



AD-A131 463  CONCEPTUAL DESIGNS FOR BERTHING PIER GALLERIES AND DECK
LIGHTING{U) BROWN AND ROQT DEVELOPMENT INC HOUSTON TX
UUN 83 NCEL-CR-83.032 N62474-82-C-8303

UNCLASSIFIED F/G 13/2

oate
uwia
pTIc




o

Il

ez

22 s
£ e
e =

&
L e

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 - A




[ _
T ChBLE
I. "I . p—
e ) ,,>~. T
\ - - .
- " o e
———— ) ‘ N A,
.GUIDED M SS _E FAST FR G&™E \M_.,, el
e S N
L2 N
L tes _—
027a8.T WATIR ‘ 2 wASTE
12 0% 18 Ral .5 03 Lo tme taloc.r
- o~ . . - LR o
' . sty
L/H\} \ ¥
A} i
A !
+
- V T ) [. S X 4
- . ™ e —

- -

"y

SCWAGE
RADIUS=4 -5

SALT WATER

1 RADIUS=23°

C ek G?;I‘.e

-

P

CONCET ™. A, AND 57 w 7wt

CONTRACT N €2474 B2-C-RID2

TG PER LT Y

8 e [N - ————— - —

AR OAND BTG5 TONNTOT ON

I—

-4
I e
L




>

-~ WALL AT TRANGFORMER

20'-0° -0 vAUT 20-0"
N —
M AL |
f Y MONOKAILS - L e
0 i v | cape Ay T L MONORALA < b
3:: 2\ )8 : : N0 ek . - ik
Fok i 2" A-C EXTERIOR PLYWOOD | vy BiC y / ' .
VEHICULAR ON 2x8 SOUTHERN YELLOW | AfTacem =g L2 A-c EXT PLYWOOD
. ’
Y - PINE AT (4" oc. gf;;:‘_ N ON 254 9~r‘P STU06 AT
Mg—-- (TYPIAL ALL FLOORS) . APPROX. 2:-0°0.c,(DOUBLE
lﬁﬁ"/ng GRATING SUTORT: (T 1F REQ) ! : < \VALL) TP AL wA_Li_ - |
P A 2 em /2 6 20 9.¢" see 0 2
o2 210 BeAM AT 410°0.C. Ukt u*ze—r'*\n-*- - T K
- (2:; Bmoeme 1 10d NMLS STAGGERED AT 6'0.c. 2 o 10/ o : i NG 'aE
. > : : s 1
it o T J— .
3 ) LT . o I‘“
. AN ceroa nmnm'.ou :P_x '“JT‘??. + g 1‘
“ . G ‘ POx ELECT AL 1] Ky
! ! LABLE | 1 cABLE J1
! L3 M. reeL By
, i - ‘ : W !
; : f tht - i U )
i 1 v <
* O+ B
2 1 i |
—EE Al H ! !
RCR COL i ‘ L . b
N ! jl b : ! | : "l
-y
| ~ - , — 3 T
GRAT NG TENETRATON | - Ix) WRATING L GRAT N Aeceirs MIDER - o g - . B
%R PIPING SATION - ‘g:PPOF-.T CORTVE G ARAT NG W T (e ’l)JbEr: — e exrer c2 WAL QA
evmrz—., Ao B AONN - OR m C DD
B ENGTR GEEHLPRRTING FlLoOR=2 AN
ZRAT.NG [ 0G%6% _ZAT el
SUPPOR™: e1OWN
a ‘
L NE DF LPER DRCK - Aete _ADDER S
. \ ¢ - ~ oo g
—L‘, t — [SEN W T
. - L .
| . WEN - i _ LN U Al - oml N T 7
- J— _ N BN - S - . JOR— . W
i At A~
| ~ - MOND KA L LRANE
' - i AT o
' - 3y A-C EXTER OF. PLvn00D AT BoAes B e 4l
1 ON Tl aITHERN VEL_OW K :’_
| ONE ETI00 AT APPRON 2-0 0.0 (TouBLE WALL) -
€y e - - ITYE AL AL WALLSY
‘ T E AT DVER Tracs e BRDGNT AT ¥ SN N
[ B . e
S _ENATION
8 o 2
) P =
- - 1
' -
Lo o s e e
' N ! |
! X !
——Yp' A-C EXT PYWOP - L - '
ON x4 4Tul¥ AT OPEN ! i o°EN .
i APPROX, 2-0" 0c. [DOUBE WALL) ) . ‘
2r 4 PROOGING AT - } -
\ VD D0 \TE ‘/ I |
) /
/ ! Ly
LINE 0% LOMER DECK - \ . ;
L - il JER A

_E_TAATION 3




O RTACEXT Avwer . . X ! )
BOTH £:08% | N UL L
“ va NA LY TAERED . e W
- - AT » o¢ - -
r " —_—Ay—_— g MTE legy
2 il i =BE PPRR e

ERAM N FAN Do 8

2 B QTR SEemam o

| RN NG PR ‘2‘@ y -C EXT
Yo a-c =-x' 4 e Aot RPN
o Mol - 4‘,‘ ~ GRAT (NG& . GUREACE LY
Zizel ——

t.ml.mmmtm e — AaT A ENT
Twd iy . »: wc" ACT.

EONRN L »1
,H‘,,- Nt

. .k R
' B oo .. —z. . _
“a . - N : S ] R R
2 AL “Tx4 ST A AP“Ux . T .

‘.‘L LT AL BT
! AT Beme T AR LAAT N b [
, b Des TR G <L
| lg

Tl e D
A RSk B TRA L - s

- 2000 DAENALL — o wEE LONER Dbl
Tl T FRAM ~(p FLAN
[EN- I Y e S SR E AT
4o NEOLNMAT o

SECTI N <4

LoNETEL_ Tt
2 e P
FANT Buaca
T
PR ¢ 3
[ TR A N N =
N4 ’ B -
: . . - -
- a8 » .-
A Al ‘l ’ e ? i r -

-- S il aRAT N el VIRT s Lk Az
N e o n ~
- TEEWAY el B 207 A

P e b e T A CaCNG - -
_t , _.
- v N \
— s
‘ B Le pEA
- - - T
1 7R 2N CAL CLRRNE L REFLTED . o WBE Lt o2 el
A LAT AT T BN Ee A
- ’ z c pare - _ = -
9P 8 GRAT rp VI G A AALERY POREEAIIET g 2adT e o o R
Eood ol ALCEES “a” gy INE T vt ERINTe T seaw T
- o - - . -
! 4 ' N R . PR p— YapT rg T ST ST &
Y '
. PR SN LA 3 % DA
SOWER DErd BLe g LEE 5_poRY i = ' =N
s e
— 4 s ! : A . L
i Qﬂ . s ! ' P10 GRAT L4 i @” TRt E1aTaErocos )
SRENT Bt AT BN ER B R TR : . -
SACH BEA~ R i ‘
T Tere g S L

LA O

-




A )
FoY R
At 194 &9, /e
Y h (-3 - R
l!" “ooubLt 220 AT COL 0a7 T 347 0 BRANIN

7‘5| o M _l)_,/ F‘

TOUBLE Zx.2 AT GO

.- e 1A
i 2x12'8 WO 200
R = _ - - -~ ——— s PR NG
~ AT M0 PONT
e 20" 2 WO# T
AT 47 ¢
&7Il*u\\llil|“;\
) L 0D ZxE Lo
. ' AT 4"9c
-
e— s B BRDEOING
P S RSyt
- 2T AL ExTERLCR
PNWICD CLOOR NG
/ o7 pT AR Foe i
L ) [} [ ‘
\ — 7 4xé
) ¢
N L B0 IxB 0T Ao
— uﬂ——d*q\ AT -4 ¢ A o 0¢ —

. 2r8 2R CoNG
' AT moPoNT

\ 'P
4 I
£ L ) ‘ 22-0

Y- e
e ’ 2T TEDNT F ERA G

1
i 2-I0xn 0 # ROERA - - }‘
: vo NA L& TAGHERED
. Ao - N
I .
i
i ' ! { }
I
; 3

—3 202 GRDERS -
sa NA _C GTAGOELED
Al oo —

ey e e

\

- R MAN BEA
RE g -
IE e

i
\

o EOR MA N BEAM

&
-
~ 4
-
“
N Lo Tl R
N wnd SANT
ALk
. ?
N f
Iy Ll
1
Q M
; H

.-
A .
—
.
o : :
) .
_— a4
T4 NA -
SRR,
AT 5 i o
LA [ T T O
/4
P T iulollﬁ-ll"
e e —
S
[ . R a— — R— s P k’)
t .
. P T [ l,-l
o
.
N

. . [
' 5 . YN
-
- Py s
— T
- K

|
N

25-L4

OUT TO OUT oF PRAMING

Lo

—

z-La

i {
N |
-
LA
Ty
u‘ "
L

Y *
A i i
' ‘\k‘ “
! N
A -
o, S ool

ANT &L ALK




o v~ BLOtRNG
- i ] . N
' LA e

I -réy('fe)‘

Z ~ TN
¥ g ez TAE

S~ S s DeTIPOAE
) V4 "9'-\ ‘l R LA

: wh | :}

I 5 "

A ——p

LOOER Bk B T /A
2 P
v A ¢
% T ym” - Y Pohp
N ~\
GpErd AL y
5 B
SNEE B T i VT T s

-

PN . A OS2 o e
B - sy -
[ 9 '?/b‘ “rwD o ; PeN~wD

14 ’ I B 00K NG

’ 2 " . \ , _%‘b'o\:\\w: ~
- b N 4 \ /2 V;ng
" - "j‘\: bl R4 » '
- ; [ - ‘-
i o P Lew ;
e y
- 3 -
o« el TLave
Lo . ) . :
’ " - ’ d . LT T .
f 1 - . e .
i : ST - -
o 1 ] ’ Pt - — INLweE
! * -2 . Tloce
. ) o 5 |
- N Y Si . i \ - '
: - = N N ~
1 3
t t ¢ B Y 4 .- |
v
[ / i - ks
1 \
——— - - am .. P ~ A\ . “
I . P4 N 2 . |
! N} . > Joas ;’. C L - . ‘ ‘
i‘«' ° o V 1 ~ ! Lt
- 7 . -
S . T 4
3 ! . X ‘
' S e e of
v ! VoM
v BACTAN S TR : ‘
‘e N g
- - \
, s ) .
/ - * : ~ o
et Te 0 LA b
! AY v
R - ¢ ey
CONTRAT™ N €474 -R2 { 8303
‘ . \ l . ‘ 7 A ': ':» T ““ I
! ' ) CONCLP T A, AND v NTIVE DESONS
. Yy o ; - FOR BLRTHING ¥ 1e T L TY GALLERY
: . PR FOR BLR ’ ™ A
| car ! ¢ ! , . : ToRawING

AT e - - - M - "'.\v\r‘t,‘u_ i Ai;h“(:[\. ON IONC

N e L P AILS S

AROWN 8 ROOT DEVEL OPMENT INC




s

8-

e -}

2C

]

3 o < < o - -
[ I < 8 8 o o I3 e c o ES e <
1 x T ¢ ~ K " 7 Ml J 1 5 -
- — N - ~a £ -
. D0 R P - N - ~
R . _ _ i N . . - .
i /"//'“~ 3 n.,_,;g’/, - B : \ - T h
Pt R -t T g \ \ - T \ 1]
g — . \ e
/.'/(v;‘.s"\\ A’i 6\? L 4(/ 'l 54 / ' x '{'
(%o f i v - (
i /N !
DL / : ISR
- SRR i P X R R L
MR R i S -

TonrT

1tm

e




L

118 B




|

e TABLE A-1

¢ TABLE A-2

e TABLE A-3

¢ TABLE A-4

Y

APPENDIX A

SHIP SERVICE POINT LOCATIONS

TIDE PLANES (APPROXIMATED)
IN FEET AT SELECTED NAVAL
STATIONS

LINE SPACING (UNINSULATED) -
CLASS 125 AND 150 LB FLANGES

LINE SPACING (UNINSULATED) -
CLASS 250 AND 300 LB FLANGES

IRAatR > SRV



.
ELECTRICAL STEAM POTABLE
SHIP CLASS ao-41] 7 |oo-ses|ca-e7| sra-7 || ao-41] FF loo-ees| ca-e7| Fra-7 Jl ao-e1{ ¥~ oo
1062 1062 l 10682
3
3 4
DECK NUMBER 02 03 o1 02 1 01 0 02 . 1 .
3 4
.
2
100 a9 ]
w | FRAME NUMBER ) 237 | 20 219 103 06 | 299 { 283 1] 105 | %
o 126 106
s 7
: 209
o | DISTANCE FROM | -95 109
a . -8 12 2 | -» 56 | -57 -9 | -9a 29 | -3 '
MIDSHIP (FEET) -199 -119
5
28
2 15
HEIGHT (FEET) 0 o 25 3 16 26 25 3 15 16 1
26 15
15
3
3 4
DECK NUMBER 02 03 01 02 1 01 01 02 4 1 (]
3 4
‘
2
o 100 a9
2 | FRAME NUMBER 8 a3 | 2 | 219 103 | 260 292 285 10 | 103 | &
[ ]
131 106
o ”
a
< 209
2 | oisTaNcE FROM | -9 109
2 . -8 12 3 | o 56 | -11 | -4 -96 2 | -l ]
% | miosmiP (FEET) 219 2119
- -3
[ ]
28
26 15 5
HEIGHT (FEET) 0 ) 25 3 16 2 2 3 15 16 {
26 15 !
15 o
MEAN DESIGN
2| 2 N/A 62 K/A
LOCATION (FEET)
MAXIMUM SERVICE
3 N/A 13 N/A 51 N/A
OFFSET (FEET)
1 NOTES
! THE MIDSHIP POINT IS TAKEN AS ONE-WALF OF THE SHIP'S TOTAL LENGTH ALONG
THE MAIN DECK. THE DISTANCE FORMARD OF MIDSHIPS IS SHOMN POSITIVE
(NO SIGN). THE DISTANCE AFT OF MIDSHIPS IS SHOWN NEGATIVE (- SIGN).
2 THE MEAN DESTGN LOCATION WAS CALCULATED FOR BOTH STARBOARD AND PORT SIDE
BERTHING CONDITIONS FOR ALL DESIGN SHIPS EXCEPT THE AD-A1. )
{
3 THE MAXIMM SERVICE OFFSET IS THE MAXIMUM DISTANCE OF ANY SERVICE POINT /
OF THE DESIGN SNIPS FROM THE MEAN DESIGN LOCATION (EXCLUOING THE AD-41). /




POTABLE WATER SALTWATER SEWAGE OILY WASTE
FF- l00-063] ca-47] Fra-7 )} av-a1]| ¥ loo-ees| ca-47 | rra-7 ]| ao-41| FF> |oo-ses] co-a7 | rra-7 J] ao-41] FF- |oo-ees) ca—ar
1082 ﬂ [ 1062 1082 1082
3 0 1 al
1 ) o1 02 1 - 1 3 - 1 3 1 01 - 1
P 0 1 01
] 24 333 * 130
05 | w0 | 23 | o 103 - 254 148 - 173 148 | 103 191 - 215
106 n 124 3%
209 -84 90 61
-35 51 8 -26 -56 - -65 -287 - 16 287 | -8 7”2 - -26
119 -120 -108 -129
28 25 16 25
16 % 25 3% 16 - 15 2 - 17 26 16 26 - 16
15 25 16 25
3 ot 01
1 01 o1 02 1 - ol 1 3 0 1 3 1 01 - 1
. 01 1 o1
2 22 " 190
103 | 200 | 203 | 288 103 . 254 148 197 170 148 105 | 184 - 215
106 U3 124 30
209 -23 90 61
-3 9 8 -96 -56 - -65 -287 52 19 287 | -0 | 6 - -26
119 -90 -108 -129
28 25 21 25
16 % 25 3 16 - 15 2 26 Y 26 16 26 - 16
15 2 16 25
52 WA ) WA n N/A a
“ N/A “ N/A 56 N/A 23
\
f —

‘1
|




OILY WASTE COMPRESSED AIR FUEL JP-5 FUEL DFM
FF~ loo-ees| ca~a7| Fra-7 || ao-41| "% |oo-0e3| ca-47| Fra-7 || AD-41]| FF2 |op-ses| ca FF ap-41| 57 lob-ees| ca FFG-7
1082 1052 1062 963| Ca-47 | FFa-7 ' 1082 [° 47 | FFG-
3
01 01 01 0 01 02
1 01 - 1 4 - ¢l - 02 01 01 - 02 !
’ 01 01 01 01 01 02
24
9 59 55 191 91 3
103 191 - 215 7 - 286 - 282 126 | 116 . A ! !
n 131 s | s 7 2
1 n 3
209
60 70 5 65 60
-55 7 - -26 5 . -3 R -93 2199 | -s2 . 114 6 %
126 ; o | -ue | o12e | -es
. 1 219 ;
28
25 54 31 6 25
16 26 - 1 15 . 26 - » 58 2 . 3 g *
8 2 26 25 »
. 25 5
3
01 01 01 o1 o1 02
1 o1 - 1 . 01 01 - 02 01 01 - 0
) 01 o o1 01 01 02
24
191 59 55 188 | 191 | 133
05 | 184 - 215 7 91 286 . 282 126 | 109 ; 203
7 131 09 | ;8 | 3
10 3 284
209
50 7 65 65 60 56
-0 65 N .26 -3 2 | -m : -93 s199 | -70 ; 11a
126 219 | - | a9 | 126 | -9s
215
28
2 54 3 26 2 5
16 26 . 16 1 25 26 - 3 58 26 . 3
25 58 2 26 25 ®
15
4 /A 65 N/A 9% N/ 101
23 WA 14 N/A 3 N/A ©

SHIP SERVICE POINT LOCATIONS

TABLE A-1
!




s

EAST COAST-U.S,

DATUM-M. LW
NFWPORT, R

NEW LONDON, (]
NEFWPORL NEWS, VA

NORFOT K, VA

LTTTEE CREFK, VA
CHARLEFSTON, S¢
JACKSGNVILLE, FL
MAYPORT, FL

WEST COAST-U.S,
DATIM-M. L. L.W.
BREMERTON, WA
(PORT ORCHARD)
TACOMA, WA
(COMMENCEMENT
BAY)
SAN FRANCISCO/
ALAMEDA, CA
LONG BEACH, CA

SEAL BEACH, CA

SAN DIEGO, CA

TIDE PLANES (APPROXIMATED)

~i

~J4

HTGH WATER

FXTREME

~1J

MEAN HIGHER HIGH WATER

o~

TABLE A-2

HIGH WATER SPRINGS

I~

10,

10.

WATER

MEAN HI1GH

9

IN FEET

LEVEL

TIDE

MEAN

WATER

AI LW

-

a s 9 = MEAN

R

LOW WATER SPRINGS

i~

?

@

MEAN LOWER LOW WATER

LOW_ WATER

EXTREME




CLASS 125 AND 150 LB.FLANGES

36

NOTES:

1. SIZES AND DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.
2 MAINTAIN 2.0 MINIMUM LONGITUDINAL SPACE BETWEEN
FLANGES IN ADJACENT LINES.
3 ADD INSULATION THICKNESSES FOR INSULATED
LINES AND FLANGES
4 SPACING FOR 30" AND 36" FLANGES BASED ON 125 LB
C! ANSI B16 1, ADJUST SPACING FOR OTHERS.

125 AND 150 LB. FLANGES - LINE SPACING (UNINSULATED)

Table: A-3




CLASS 250 AND 300 LB. FLANGES

NOTES

1 SIZES AND DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED.
2. MAINTAIN 2.0 MINIMUM LONGITUDINAL SPACE BETWEEN
FLANGES IN ADJACENT LINES
3. ADD INSULATION THICKNESSES FOR INSULATED
LINES AND FLANGES.
4. SPACING FOR 30 AND 36" FLANGES BASED ON MSS SP44
ADJUST SPACING FOR OTHERS

250 AND 300 LB. FLANGES - LINE SPACING (UNINSULATED)

Table: A-4

el
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APPENDLX B

CALLERY CONCEPT DEVELOPMENT

o establish a beginning point to the Brown & Root Development, Inc.
(BARDI) conveptual desipgps for the utilities pallerv, we reviowed
the requirements for utilities and determined that cable storage
would be the must constraining to our desipn., Conscquentlyv, we
decided to meet this requirement first, while =till considering the
accommodat ion ot the other utilities. In investisating scveral
methods of clectrical cable storage, our intention was to uatilize a
minimum of manual effort to handle the cable.

We reviewed several dinterent methods such as tlawing (or coiling),
mechanical lavdown and manval lavdown.  For flaking (Figure B=1), we
established three methods of storage which would be used on either
the upper or lower deck. Our initial reaction to these methods was
that they were as labor intensive as the existing handling methods
and would provide littic improvement.

The mechanical lavdown method (Figure B-0) was cevaluated in an
Aattempt to limit the need tYor manhandline with the ald of minor
mechanical svstems.  For this concept, all svstems wore located on
the lower deck.  The convevor and the monorail svstens relicved the
necd for constant handling in placing the cables in storage, which
wias a svparate rack or convevor.  The block-and=tackle method com-
bined handling and storage means to turther reduce constant handling.
These means of cabtle bandling all reguired mechanival systens which
were not readily available and for which it could be difficult to
achicve an efticient design.

Our third concept (Figure B-3) was to simplify the present methods
ot c¢able handling. Although the cables would still be nhandled
manually, we felt that with the aid of a movable crane and with
designated storage locations, damage to the cables and the labor
required to store them would be reduced.  With these methods in
mind, we cvoncluded that an orpanized lavdown, as reviewed in
Figure B=3, could be cemploved.

In reviewing the reports submitted on the pile-supported and floating
picr concepts, we telt that the floating pier would be a good starting
point for conceptual studies due to its well-established dimensions.

The clevated walkway concept (initiated by the T. Y. Lin floating
pier study) would provide excellent personnel visibility of all

decks and of the ship while performing the ship connections.

Working with the rack or tray concept for the floating pier (Figure
B-4), a tray was located at waist height above the elevated walkway
to store the cables in an orderly fashion. The cable would be lifted




trom, or placed in, the trav with the use of a mobite crane., Piping
in this concept would be saspended under the walkwav with the clec-
trical conncection box located above, crtectively separating the two
services. At the appropriate locations alone the pier, piping mani-
tolds would penetrate the walkwav (Vipoure B=5) . The associated hoses
would be stored in travs sisitar to those used tor the clectrical
cable.  In this concept, the Tower deck svace wonld be free of any
zallery obstructions, and access to the vallery wav would be from the
upper deck.

Criticism of this concept contercd on the location of the piping and
thwe storage of the hoses and cables. Piping suspended rrom the walk-
wav would be dirficalt to screvice and replace, and the trav posced
potent ial design problems in holdine and supporting the weight of the
heave electrical cables.

o answer the problem of the electrical cable storage, we considered
using reels (Flgures B-10 and B=-11). Our reel studies considered
fixed and movable reels located on either the upper or lower deck.
We felt that the fixed reels on the lewer Jdock arranpged in parallel
offered the most promising solution,

e configurat fon of the walkway at the reel location (Figure £-12)
had to be altercd in ordey to make room for the recl.  The piping
wi= ~uspended over the vehicutar aceesswavy to be aceessible from a
repair truck,  Mabking nse of the cable recl concept, we felt that
rost utility hoses could alse be stored on reels next to each hosce
station (Ficore B=13) . ALl cable and hose reels would be removed
tor service through o removable hateh on the upper deck.,

We belicved that the reel concept woas an adeguate soluticn to storing
the cable but that it would require turther rescarch,  The location
of the piping was not optimal tor repairv and service, and the hoses
would probably be ditficult to reel since some hoses have large
bending radii.  The removable deck hateh did not provide the most
desirable mothod for removal ot the recls since it would weaken the
deck when it ix sobjected to concentrated loads.  With those points
in mind, the electrical wallery (Ficure B=14) was redesigned to
permit cable removal by forklift in the vehicular accesswav.,  Piping
was relocated ander the walkway where it could he orvanized for
service and repair.  The pipime stations would utilize a hose fav-
down area (Figure B=13) in place of the reels.  This concept provided
ample below-deck =space (Figures B=16 and B-17) for parking, storape
or below-deck servive areas.

Ditticulty in access for service and repair of the piping, duce to
the Timited headroom and space, was again an ansolvable obstacle.
houbt was also raised about the efficiency and functionalitv of

the hose stations due to the elevation changes, In addition, it

wias questioned if the walkwav could be structurally designed to
support all of the proposed activity and equipment.

B-2




As we became more familiar with the floating pier conecept, we realized
that because of its generous dimensions it could accept a wide varicts
ot cquipment arrangements that would not necessarily work with the
pile=supported pier.

Conscquently, we reevaluated our approach and began working to develop
the pile-supported picer design with its more stringent restraints.

The solution could then be adapted to the floating picer. This
approacit would result in a svstem that utilized equipment and
materials common to both pier concepts and would, cousequently, be a
less—-complicated svstem to implement and scrvice.

In an attempt to establish additional electrical cable organizing and
handl ing methods, we studicd the concept of attaching the cable to g
mechanical loading arm or boom (Figure B-6). This could be placed on
vither the upper or lower deck and would totallv climinate the need
tor manhandl ing the cables,

[n our initial attempt (Figure B=7), we located the boom on the upper
deck as a collapsible, articulated truss which could then be located
with a mobile crane.  All electrical connect ions vould be made on the
upper deck, permitting this concept to be adapted to existing piers.
Piping (Figure B=8) would be located in a chase in the lower deck and
the hose stations would also be located on the upper deck.  An objec-
tion to this concept was the general desire to have an upper deck
clear of obstactes,

An additional studvy utilizing the articulated truss (Figure B-9)
tocated the services below the upper deck and provided an optional
Lavdown avea 1oy storape of the articulated truss to maintain a
clear upper deck. The major concern with this concept was the |

operat fon and stability of the truss which would require tic-downs
for stability and add additional above-deck cquipment that would
severelyv obstruct the upper deck when in place.  Further, it was
determined that this method would not be effective in servicing
the nested ships,

Returnin. to the recel concept, we telt that this was the most
positive cable storage method. Tt provided for orderly storage
and allowe 4 tor quick removal and replacement of damaged equip-
ment . It would be lTocated below deck to satisfy the goal of a
clear upper dJdeck.

At the electrical stations (Figure B-18), cable reels would cach
contain one or two cables and would be located next to an elece-
trical distribut ion box (Fisure B=20) for each of those cables.
he cable would be litted off the reel by crane and connected to
the distribution box at approximately waist height for ease of
haodling.  The cable would then rest on the guardrail and would
be restrained in place to relieve the connectors of the stresses
due to ship movement and cable weight.

A1




Pipine (Figure B-=19) would be located under the walkway, penetrating
it where required.  Hose storage was provided on reels for the
smaller hoses, with the larger hoses provided {rom onshore storage
as required.,

Review of this concept showed poor access for service and repair of

the piping and problems with the removal of the cable and hoses

trom the reels due to the proximity ot the walkway and the resulting

E ticht space.  The idea of using only one or two cables per reel
spread the clectrical stations over a distance that was not optimal
tor mating with the ships.

; In an attempt to locate the piping for better repair and service
(Fivure B=21), we established o separate piping gallery with much 4
ot the piping located at the lower=deck Tevel and the remainder
tocated on the interior walls.  This provided access to the pipe
froan the vehricular accesszway and eli~inited outside obstructions
to the pipe.

Woe abandoned the elevated walkway concept because of irs limitations
and located the operational avea on the lower deck.  Access to the
‘ cable reels was by torklift through the vehicular accesswav,

he hose stations were situated abeve on the apper deck (similar to
Ficure B=8) with the hoses stored ot vicr and brousht in as
required,

The pipiny ealltery fo this concept was not tae optimal contigaration.
It obstructed use ot the center portion ot the lower deck.  We
determined that locating att piping on the lower deck with access
over the pipe would be a desirable arrancement.  In addition, the
above-deck station was contrary to the clear upper deck poal.
Althoueh the hoses shoald be stored ofr of the pler for such a
concept, we telt that in reality they might not he removed, but
vather lett on the pier, causing continual clutter on the upper

(IL’('[\' .

In order te locate the hose stations in the operational areas of the
lower deck while still providing vehicular access, we then moved the
new piping callery outboard of the veliicular accesswav (Figure R-22).
This permitted us to run the piping with a minimum of bends to the
hose stations (Figure B-23). Access from the vehicular accesswavy was
provided over the pipiong but access was now limited to the reels and
a removable hatch would be required to permit their removal.,

Attempting to limit the need for removable hatches, we determined
that if the cables were located inboard of the piping gallery
(Figure B-24), we could then utilize the vehicular accessway to
remove the reels., In this concept, the piping (Figure B-25)
would have less distance to cover, requiring less materials to
reach the station locations.

B-4 !
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Reviewing this lavout, we felt that the gallery was becoming too
spread out tor optimal space utilization of the lower deck.

We observed that the space over the piping at the electrical
stations was completely unused and could be utilized to store
the electrical cable reels and to locate the electrical dis-
tribution box (Figure B-26). This provided a means of reducing
the gallerv width while maintaining pipe and electrical cable
access to the vehicular accessway. Hose stations would be
located as in the previous concept but would use the outer wall
of the pier for support (Figure B-27).

This concept appeared to satisfy the requirements for optimal
location and space utilization. We then determined the exact
dimensions required by the equipment and for its operation and
used them to develop our concept (Figure B-28) for the pile-
supported pier.

The vehicular access width was established at a minimum of 12 feet
where walls or obstructions occur around the vehicle. The cable
reels will hold ten cables each and will be 5 feet-6 inches in
diameter. This permitted reducing the electrical station size to
more efficiently service the ships (Figure B-31). Access for
removal will be through the vehicular accesswav.

The piping gallery will require 3 feet-6 inches to permit the pipe
to be routed to the station and remain under the walkway (Figure
B-29). The pipiny manifolds will be trained towards the ship to
minimize hose bending and to provide for visual contact with the
ship during hookup. The hose reel concept was dropped in favor of
a laydown area. 1In this wav, hoses not requiring cleaning after
each usape will be stored in place and not off pier.

Access to the gallery will be provided from the upper deck at the
electrical and utility stations by a ladder.

In arcas not occupied by the utilitv stations, the walkway over the
piping can be used for storage (Figure B-30). The space between the
galleries could be left open or nsed for storage, parking or service
areas.

This concept was adapted to the floating pier with minimal alteration
(Figure B=32). The piping gallery was enlarged to accommodate the
upper deck column.  Also, additional support will be required to
stabilize the hose stations (Figure B-33). The arrangement of the
utility stations and the below-deck spaces (Figures B-34 and B-35)
were tdentical to that of the pile-supported pier.

In reviewing the tidal conditions which might be encountered at
various Naval stations within the United States, it was noted
that the high water conditions in some geographical regions

-
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imposed some construction constraints on our pile-supported pier
concept. Addressing this concern, we revicwed our concept for
means of reducing the overall height for these special conditions
(Figures B-36 and B~37). This alternate concept did not allow the
desired vehicular access, but did follow the basic arrangement of
equipment and stations established for our original configuration.
After further review, with the concern for maintaining the under-
deck vehicular access, we established a minimum acceptable
dimension for the piping gallery. The new alternate (because of
the limited space) requires that the hose stations be located
directly above their respective piping, and reverses the piping
lavout with the piping requiring heavy hoses located outboard.
With this location, special consideration was required to provide
structural support for the utility stations. With this modifica-
tion, we reduced the gallery height by one foot. If additional
clearance is required, we suggest raising the elevation of the
upper deck.  We feel that the gallery height has been reduced as
much as possible while still offering the best compromise solu-
tion which permits vehicular access for reel removal.

B~6
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APPENDIX C

o MINUTES OF MEETING - PRELIMINARY
CONFERENCE

e TRIP REPORT - ON-SITE OBSERVATIONS AT
NAVAL STATION, SAN DIEGO., CALIFORNIA

e MINUTES OF MEETING - PUBLIC WORKS
OFFICE, U. S. NAVAL STATION,
SAN DIEGO, CALIFORNIA

e MINUTES OF MEETING - CABLE REEL
MANUFACTURER CONFERENCE




Project:

U.S.N. Contract No.:

BARDI Project No.:
Place:

Date:

Time:

Purpose:

Attendees:

MINUTES OF MEETINGS

Recorded by: John F. Hamer

Recorded: October 22, 1982

Engineering Services for Navy
Pier Facilities and Related Tasks

N62474-82-C-8303
XF-0025

N.C.E.L., Port Hueneme
October 12, 1932

9:00 a.m. - 2:00 p.m.
Preliminary Conference

Duane Davis N.C.E.L.
Doug Dahl

Bob Julian
John Norbutas
Pete Tafoya
Tom Burton V.S.E. CORP.
George Gardiner

Bob Hansen

John Hamer BARD!
Oscar LaCour
John Pratt, Jr.

The following is our understanding of the significant points covered, state-
ments made and decisions reached during the meeting.
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- BARDI submitted the following documents, a copy of each of which is
appendixed tn these minutes.

- Project Approach (3 pages)

- Schedule for Completion {1 page)

- Project Schedule (1 page)

- Questions (1 page)
- The project approach was read aloud and discussed.

- The effective date of the contract is September 30, 1982. This date was
used for the calculation of the dates shown on the "Schedule of Comple-
tion" and those dates were therefore, confirmed as correct.

- The project schedule was presented without comment.

- The question period then proceeded with extended discussion, the essen-
tial results of which are presented in the following statements.

- The prime needs of this Task No. 1 study in order to best serve NCEL is,
as per the scope of work, essentially to identify the method of bringing
utilities onto the pier in a gallery (s}, size the gallery (s}, and pre-
sent the best way of providing utility stations. Proper levels of light-
ing and appropriate methods of lighting is the second sub-task. This
task should remain simple and within the bounds of the budgetted hours.

- The T.Y. Lin report may be considered an example of the type and format
of report desired by NCEL. The scope of the Lin study was of course con-
siderably larger than BARDI's study.

- The distinction between an "open" and "closed" gallery concept is depen-
dent upon the degree of direct access to the utility corridor along the
pier. If the openings for ship to shore utility line egress is essen-
tially continuous along the majority of the length of the pier (allowing
for structural members to distribute bollard Joads etc.), the gallery is
said to be "open". [f the openings for ship to shore utility line egress
is restricted to more localized locations (near the utility stations),
then the gallery is considered to be "closed". The floating pier concept
depicted by T.Y. Lin was considered to have "open" galleries, while the
fixed pier concept depicted by S.M. Johnson was considered to have "closed"
ones. An evaluation of both "open” and 'closed" concepts is within the
scope of work of this study.

- NCEL is presently studying an in-house developed crane for use in handlina.
utility hoses and cables. Presumably a davit-type, cherry-picker type
combination, such a crane could serve well for utility openings which
would allow vertical egress of lines from the gallery.

- Loading arms are presently used by the Navy for both fuel 0il ar Jin
some instances for electrical connections.
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Vehicular access along the lower deck is presently planned for both the
generalized floating pier concept by T.Y. Lin, and the Scheme E concept
proposed for Pier Zulu at Charleston by Gee & Jenson. This access is
for trash collection, cargo transfer, maintenance, and other possible
functions.

Although the "Ship Requirements Data and Pier Design Criteria" document

does not 1ist the CGN-38 class of ships and that various other items

are not complete for the other classes, the document is the best avail-

able at the present time. Although NCEL is currently engaged in expand-
ing the document, BARDI should proceed with the study using it as it now
exists as basis for design criteria.

BARDI should make the selection of utility groupings based upon "Ship
Requirement Data and Pier Design Criteria" document, plus the diagram
depicting those service locations presented as fiqure 10 in the Concept
Study for the Berthing Pier (Pier Zulu) at Charleston, S.C., as prepared
by Gee & Jenson.

The width of Navy Piers generally varies from approximately 75 feet to
106 feet. The Zulu Pier at Charleston will be 76 feet. The width is
not intended as restraining criteria if it is found that, considerinag
all costs involved, the piers should be of nore generous proportions to
best accommodate the utilities and serve all other needed functions most
economically.

The pier elevation of +16 as shown in our scope of work will be changed
to Elev. +20.

For any disparities of utility requirements defined in the "Statement of
Work" and the "Ship Requirement Data and Pier Design Criteria", the "Ship
Requirement Data and Pier Design Criteria" document takes procedence.

Nesting is to be provided for. One nested vessel will be given specific
accommodation, while more than one may be provided for with reduced ser-
vices/pressures etc. and through spare connections which might be pro-
vided. Tor design purposes each pier shall accommodate a maximum of 8
ships.

One berth will be dedicated for a tender berth.

The utilities listing in the scope of work should include two (2) 8 inch
fuel 0il lines (one for JP-5, one for DFM), rather than one {1), and one
{1) future condensate line.

No boiler makeup water is needed, since ship condensate is used for that.

No nuclear water makeup required for CGN-38. BARDI is to consider all
other mechanical and electrical requirements for the "Work Statement".

The Salt Water System is used for both Fire and Housekeeping.

Salt water pressure varies - separate requlators may need to be provided
for each station.

M
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Steam pressure of 150 PSI is okay.

0ily waste and sewage must be sloped to drain. NCEL will provide infor-
mation on what is now used to prevent one craft pumping into another
when discharging.

Sewage hose to be non-collapsible as specified in Statement of Work.
A1l sewage is pumped off of piers. No vacuum trucks are used.

NCEL does not see future uses of piers to include hydrocarbon fuels
handling of low flash point materials which demands the installation of
explosion proof equipment on piers.

An apparent electrical criteria descrepancy exists in that the "Ship
Requirement Data and Pier Design Criteria” calied for 15,000 amps to be
provided to the tender but that the total shore power cables including
feed through circuits could only carry 11,200 amps per side. N.C.E.L.
will verify proper requirement and notify RBARDI.

The requirement for 4,800 amps to supplied to a DD 963 class ship ap-
pears to be excessive. N.C.E.L. has been pursuing verification of this
requirement.

Ship requirements data and pier design criteria for the CGN 3£ is nre-
sently not available. NCEL will furnish data as it becomes available.

Electrical power requirements do not seem to be met by the number of
cables called out in the criteria.

NCEL will provide the low voltage power cable specification.

NCEL will provide a Tist of standard power distribution transformers
with 480 volt 3 phase secondaries.

Elemination of the storage of cable on the pier deck is essential.
Ventilation of galleries and electrical vaults is needed, but neither
must be pressurized since the handling of hydrocarbon fuels of low
flash point is not foreseen.

Telephone, communications and training cables will be provided.

The facilities being considered in this contract are for use within the
continental United States. Therefore, freeze protection should be con-
sidered with regard to the northerly limits of the U.S., similarly, tro-
pical conditions beyond the southerly limits of the U.S. need not be
considered.

Cost estimating data as referred to in the scope of work refers to only
those unusual situations where typical A-E designers may require gquidance
for items beyond their normal estimating practices.

NCEL provided BARDI with one copy of Electrical Engineering-Electrical
Utilization Systems Design Manual-4.4.

= ——————
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DM 25 is not published as yet.
Manuals (DM 3, 4, etc.) may be obtained from:

Mr. Robert Carlton
NAVFAC Headquarters
Arlington, VA

Received copies of "“Proceeding of the Workshop on Pier Design for the
Fleets of the 1990's and beyond", hosted by NCEL at Port Hueneme 22-26
February, 1981.

BARDI reviewed the set of construction drawings for Pier 2, Naval Sta-
tion, Sar Diego, CA. prepared by Ferver Engineering Co., and selected
certain drawings they desired a print of.

BARDI stated their intention to take light level readings on one or nore
piers during the site visit at San Diego Naval Station.

Monthly project reports should be sent to the officer in charge of
Contracts as identified in the contract.

No special invoicing forms are required. The invoice should include
the contract number (N62474-82-C-8303), the date of invoice, BARDI in-
voice number, amount of billing, and task number identification. It
should be mailed to the contracts officer as indicated in the contract,
attention code LZ23.

Recorded by: John F. Hamer

Brown & Root Development Inc.

October 22, 1982




ON-SITE OBSERVATIONS

AT NAVAL STATION, SAN DIEGO, CALIFORNIA

Recorded by: John F. Hamer
Recorded: October 22, 1982

Project: Engineering Services for Navy Pier Facilities
and Related Tasks

U.S.N. Contract No.: N62474-82-C-8303
BARDI Project No.: XF-0025

Place: U.S. MNaval Station
San Diego. CA

Date: October 13-14, 1982

Purpose: To perform on-site observations of utility systems,
vessel connections, and lightina fixtures and i1ju-
mination levels.

Attendees: Chief Petty Officer-Tyson - Staff Civil Engineering

Quane Davis N.C.E.L. - Part Time
John Hamer - BARDI

(scar LaCour - !

John Pratt - "

Joseph Adkins - "

The following is a list of some of the on-site observations made during tour
af piers at San Diego Naval Station, San Diego, California.
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During the two days of the on-site observations at the Naval Station,
San Diego, piers 2, 3, 5, 7 and 8 were visited.
procedures were observed, utility runs in tunnels observed, an under-
pier transformer vault was entered, utility connection/disconnection

operations witnessed, and a ship departure and berthing operation wit-

nessed.

The following was observed concerninag the cables carrying power from

the pier to the ships:

The following was observe concerning hoses supplying mechanical services

The complete cable used to connect the ship's shore power
panel to the pier panel is made up of two parts. One part
has a receptacle on one end which connects to the pier
panel and has pig tail connections on the other end. The
second part of the cable has a receptacle on one end which
connects to the ship's panel and pig tail connections on
the other end. The pig tail connections of each part are
bolted together to form a complete cable.

Excess lengths of cables supplying power to moored ships
as well as unused cables were left lying alongside the
edges of the pier.

Cables were manually hauled up the sides of the ships with
lines, sometimes over life lines, to the shipboard shore
power box.

from the pier to ships:

The following was observed concerning the utility installations on the

piers:

Collapsible hose was used exclusively for potable water,
salt water and sewage services for the ships moored along-
side the piers. For storage, each Tine was flattened and
rolled into coils. And tied off for easier handling.

There were no fueling facilities on or under any of the
piers toured.

On pier 2, steel nipe, and not Asbestos Cement was used
for the fresh water service.

On pier 2, no slope was observed on sanitary sewage gravity
drain in section of pier inspected.

Unidentified and unconnected 12"@ Class 250 flanaed line
in tunnel on pier 2. Covers cast in concrete for future
connection. Contract drawings for the services prepared
by Ferver Engineering Co., indicate it to be a ships waste
water line (usused), but no slope is indicated for gravity
drainage.

Berthing operational

e —

i
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- The

A1l piping observed on Piers 2 and 7, except for sewage,
appeared to be looped.

Steam Lines outside of curb and bollards, but inside of
fendering on both 2 and 7.

following was observed concerning transformers:

The transformer vault below the deck of pier No. 2 is
approximately 90' long, 27' wide and 17' high and con-
tains the following items:

- Two 5250 KVA, 12 KV/.48 KV transformers

- 12 KV switches, one per transformer

- 480 Vv, 8000 amp bus duct, twe per transforwmer
- Vault sump pumps

- Ventilation fans - intake and exhaust

- Batteries

- Breaker panels

Skid mounted load center found on pier 8 were approxi-
mately 37' long, 10' wide and 14' high and contained the
following items:

- One 5250 KVA, 12 KV/.48 KV transformer

- One non-walkin 480 V switchgear with 20 current
Timiting fuse protected circuit breakers.

- Twenty integral deck mounted receptacles.

- The following was observed concerning pier illumination:

On the night of October 14, 1982, observations of the il-
lumination levels on the piers were made. The sole source
of permanent lighting on all of the piers was by shaded
curb lights located at approximately 50 foot intervals
along both sides of the piers. Additional temporary light-
ing was provided by ships moored alongside the piers with
shipboard lights located approximately 20 to 40 feet above
the pier deck. The light pattern from the shipbo.rd liaghts
was random, providing several relatively brighter and darker
areas. The light pattern from the curb fixtures formed a
small fan shaped configuration.

[TTumination levels were measured on piers 2 and 3, using

a WESTON PHOTRONIC model 6 19 light meter calibrated for
direct reading in foot-candles, and corrected for cosine
response. Readings made of the curb lightina on pier 2
ranged from 50-60 foot candles within 6 inches of the source,
and fell off to 10-20 foot-candies within two feet. At

five feet from the source, no reading was detectable. On
pier 3, curb light readinas ranged from 20-30 foot-candles

at 6 inches, fell off to 10 foot-candles at two feet, and
again, no discernable reading at five feet.




The temporary lighting mounted aboard ship provided a
level which measured less than 5 foot-candles at the
brightest spots along the piers.

Gangways were lighted with self contained rows of small
lamps.

Both pier and ship 1ight sources were incandescent lamps
which rendered a light spectrum of good color quality.

The night the observations were made, the weather condi-
tions were 1dea1é the sky was clear and the temperature
approximately 707 F. The pier was generally free of sur-
face obstructions, however, where obstructions did exist
they were marginally illuminated so as not to be a trip
hazard to pedestrain traffic. Under adverse weather ele-
ments such as rain, snow, fog and icing, a modest lighting
system such as seen might be rendered to be below safe
Tight levels.

A1l of the piers on the station were observed and all
were found to have illumination levels essentially the
saime as piers / and 3.

- The support providad by Mr. Duane Davis of NCEL and by Chief Tyson of the
Naval Station to BARDI personnel during the two days spend tourina the
piers at San Diego Naval Station was outstanding and very much approciated.




Project:

U.S.N. Contract No.:

BARDI Project No.:

Flace:

Date:

Time:

Purpose:

Attendees:

The following is our understanding of
statements made during the meeting.

MINUTES OF MEETING

Recorded by: John F. Haner

Recordea.

October 22, 1982

Engineering Services for Navy
Pier Facilities and Related Tasks

N62474-82-C-5303

XF-0025

U.S. Naval Station
San Dieqo, CA
Public Works Office

October 14, 1982

9:00 a.m. - 10:00 a.m.

Informatior Gathering

(. E. Davis - U.S.N.
Duane Davis -
John Hamer - BARDI

Oscar LaCour -
John Pratt -
Joseph Adkins

Public Works

N.CLELL.

the significant points, comments and
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- Mr. Davis would not put a mechanical system under the pier or below
water level.

- Mr. Davis also would not put the steam system below deck.

- Fresh water is tied into ships system for direct usage. It is not
used for boiler makeup; it may be that a later requirement would be
for a demineralizer.

- Salt water pipe pressure has been a problem. Requlators were tried
unsuccessfully, then bleeds, then variable speed Salt Water Pumps,
none of which have been too satisfactory. They feel the latter,
which is still being tested, is most promising of the 3.

- Steam is provided at 150 PSIG. It was necessary to regulate to 90
PSIG at one time, but the ship's piping design was upgraded to 150
PSIG.

- Compressed air is provided at 100 PSIG.

- Tiers | and 2 sewage is gravity drain to shore. Piers 3, 4, 5, 6
and 8 are qravity drain to 1if* stations on pier. Pier 7, the newest
and still under cnonstruction, is cravity drain back to the city Tift
station which is at a low elevation.

- Sewaage collection should probably be by gravity to several small
holding tanks along the pier, from which ejectors or pumps trans-
port it through nressure lTines to the Naval Rase's gravity collec-
tion system.

- Check valves at ship's sewaae nump discharge adeauately prevent
over-pressuring of one ship'<s systen when another ship is pumping
out.

- Slope required on gravity drain of sewaqe is similar to house
plumbing requivements.

- No oily waste removal is pravided for. Bilge water removal is nro-
vided for at North Island, and will be required at submarine piers
in the future.

- Asbestos Cement Piping is used for fresh water.

- Wrapped steel tipina is used for compressed air.
pp

- Steam piping is steel, insulated, and jacketed, with a aap inside
the outer jacket.

- Cast lron Piping is used for Sewaqe.

- Non-collapsing hose for sewaqe services is difficult to handle.
It was tried and discontinued.
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- The use of San Diego Naval Station's berthing facilities for ship
repair activities has been steadily increasing over the years,
conversely the number of ships requiring just hotel services is
decreasing.

‘ - The electrical Toad requirement of the ships berthed at the Naval
Station piers has been steadily increasing whereas the other utility
services required by the ships have changed very Tittle.

- Contractors' use of the pier dock space has generally usurped the
space available for other purpose.

- On pier parking 15 a continuing problem.

- The ideal pier width would be 100' if access was properly controlled
and no personnel parking allowed on the pier.

- Only compressed air, steam, sait water, potable water and sewaqe
mechanical services are provided.

- If fuel is required, a fuel barge is brought around.

- fuel loading arms have been used elsewhere, ie. Hawaii, Connecticut,
etc, but not in San Diego, CA.

- Piers 6 and & have shallow utility tunnels, with stear lines careied
in the tunnels, which have brought on condensation., rus*tiv:, eto.,
and the need to shut the steam system down in arvder to ut people in
the tunnel to make other repairs.

- Steam lines in galleries have proved in aeneral to he a jrnbler for
maintenance operations. After various alternatives were tried, a
standard was developed in which the steam Tine is located just in-
board of the fender whaler on a recessed concrete shelt (rojecting
Jjust outside the curb line.

- Piers 7 and 7 are the newest piers on the base; Pier 2 is an improve-
ment in design. Both have underwater electrical vaults, the Tower
portion of which is below water level.

- Steam Lines were located outside of the curb and bollards, but inside
of the fendering on both Piers 7 and 2.

- Pier 2 uses a reserved "corridor" along each side of the pier deck
for utility services and lay down of utility lines and cables. Lay
down of other than utility items is also frequently experienced,
within this "restricted”" corridor. This corridor also reqguires a
crane with a longer reach to access berthed vessels.

- The standard lenqth of the electrical cables used for ship to shore
connectors is 125 feet.
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The cable designation is 3/C - 500 MCM Copper, rated at 400 Amperes.

Bolted connections are used, being favored over plugs and receptacles,
which have proved to be troubiesome.

Ship personnel haul the cable aboard the vessels, but base personnel
makeup the cables and enerqgize the service.

When more power is required than the pier transformers can supply,
additional portable Joad centers are towed to site and utilized.

Power is not nmetered at each load center.

Individual ship requirements are not metered.

Cables not in use, or planned for early re-use are not stored on the

piers, rather they are transported to store houses in the back area
of the base.

Mr. D. E. Davis stated that when top side pier tasks are performed
after dusk which require a higher light level than is normal on a
pier, temporary lighting fixtures are supplied by the Naval Base and
rigged to yield a temporary lighting system adequate for the task.




PLACE :
PURPOSE :
DATE :
ATTENDEES:

MINUTES OF MEETING

1750 Jownhurst, Houston, Texas
Discuss Cable Reels

December 1, 1982

()

. R. Woodruff
Palmer
R. J. Caesar

Owner Woodruff Co.
Woodruff Salesman

Vice President-Marketing
Gleason Reel Co.

R. A. Hurst - Western Regional Manager
Gleason Reel Co.
0. 0. LaCour - Brown & Root, Inc.

Discussion revolved around two points, i.e.,

1. 125" long - 3/C - 500 MCM - 60C Volt rated cable - type THOR-500
terminated with 9" diameter plugs-both end and

A)
R)

2. (Cable reel of these approximate dimensions - drum 42" diameter - “97
lona - flange £0" diameter - powered with break to accommodate a
minicur of 5 cables as described in {1) above

This reel has probably never been built.

A1l the known required reel/break /power drive features have been
engineered/built nreviously but not as a unit having these dimen-
$i0ns.

There is no reason to presume that such a reel in the service as
described would encounter serious problems,

The 60" diameter reel flange may be a little shy to accommodate
625' or cable with plugs.

Reel must be powered for reeling and unreeling.
A clutch is desirable and perhaps mandatory.

Reel must be securely anchored-if it ever became freewheeling it
could and would be dangerous.

Rollers are probably necessary for laying the cable up on the
drum.

Partition flanges segregating the 60" long spool would aid in re-
eling the cable lengths.

The assumed area of potential problems and/or unknowns is the im-
pact arising from the cable plugs. The cable will reel very ir-
reqularly on the drum resulting in poor reel volume utilization.
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It is possible that consideration may wish to be given to a single
reel power drive arranged to drive multiple reels.

For reels to perform at their best the cable or rope to be reeled
and unreeled must be controlled by restraints which maintain a
tension on the cable. Slack on the cable will result in the equiv-
alent of "back cash". Also the cable will lay up on the drum in &
random lay with many crossovers,

Cable kinking is not likely to be a problem because the cable is
short in length and the cable laid out and free to recieve stresses
developed in the cable due to previous reeling/unreeling.

No one present had any knowledge of the reels now in service aboard
destroyer tender vessels. Mr. Hurst agreed to look into the matter.







